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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

1 0 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
3 5 polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3 93 7-3 942 or 3 949-3 954. The 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N 
10 is any of the four bases. In the amino acids provided in the Sequence Listing, * correspondsto the 
stopcodoa 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement ofSEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 

1 5 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequence having at least 90% identity to an identifying sequence of SEQ ID NO: 1-984, 1969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 

20 be 1 00 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
from the nucleic acid sequences of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. The 
sequence information can be a segment of any one of SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 
3949-3954 that uniquely identifies or represents the sequence information of SEQ ID NO: 1-984, 

25 1 969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 

30 to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readablefonnat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

35 reverse or direct complements) according to the invention have numerous applications in a variety 
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of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 
5 In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art. In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 
1 0 expressed genes or, as well known in the art and exemplified by Vollrath et al, Science 258:52-59 
( 1 Q92Y as exnressed seauence taps for nhvsical manning of the human eenome. 

V - -X ------- w j,- - .» - A A W V 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the full length protein 

1 5 coding sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO:l-984, 1969-2952,3937-3942 or 3949-3954 The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1- 

20 984, 1969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g. orfhologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 

25 amino acid sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 

30 polynucleotideshavinganucleotidesequencesetforthinSEQIDNO:l-984, 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 

35 identity) that preferably retain biological activity are also contemplated. The polypeptides of the 
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invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

1 0 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

15 as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutical^ acceptable carrier. 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
10 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
1 5 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 
detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
5 activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
10 family (as set forth in Tables 4 and 1 1). If no homology is set forth for a sequence, then the 

polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 

4. DETAILED DESCRIPTION OF THE INVENTION 

15 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
20 and/or immunologic activities of any naturally occurring polypeptide. According to the 

invention, the terms "biologically active 55 or "biological activity 55 refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active' 5 or "immunological activity" refers to the capability of the 1 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
25 appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells 55 as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity 55 refer to the natural binding of 
30 polynucleotides by base pairing. For example, the sequence 5 5 -AGT-3 5 binds to the 

complementary sequence 3 5 -TCA-5 5 . Complementarity between two single-stranded molecules 
may be "partial 55 such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 
3 5 strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that 

10 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

1 5 include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or KNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 

25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 

35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30. 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PGR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
IDNOs:l-20. 

1 0 Probes may, for example, be used to determine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et aL (Walsh, P.S. et al., 1992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

15 Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incoiporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 

20 information from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO: 1 -1 -984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 

25 mer is fully matched in the human genome is 1 in 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen- 

30 mer segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

3 5 with a single mismatch is calculated by multiplying the probability for a full match (1+4 25 ) times the 
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increasedprobability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 
10 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
plpmpnts p a rpnrpssnr aeries are not contimiouslv linked to the codine seauence but still control 

— --cj- — r o - - «-» ■ ■ ¥ w a 

transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 

1 5 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 

20 preferably at least about 9 amino acids and most preferably at least about 1 7 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity. 

25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 

30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 

3 5 protein portion may or may not include the initial methionine residue. The methionine residue 



WO 01/57190 PCT/US01/04098 

may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant"(or "analog 5 *) refers to any polypeptide differing from naturally 

10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g. 9 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 

15 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 

20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 

25 another amino acid having similar structural and/or chemical properties, i. e. , conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 
10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 
15 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 
20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 
25 The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 
30 unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 
35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
5 in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

1 5 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell. "Secreted" proteins include without limitation proteins secreted wholly 
(e.g., soluble proteins) or partially (e.g. , receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P. A. and 
Young, P.R. (1992) Cytokine 4(2): 134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
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to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 

In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 
hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 
sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (i.e., the number of individual residue substitutions, additions, and/or deletions in a 
substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g. , mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 
by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences according to the invention preferably have at least 80% sequence identity with a listed 
amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 
sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the purposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 
equivalent expression characteristics are considered substantially equivalent. For the purposes of 
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deteraiining equivalence, truncation of the mature sequence (e.g., via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods Enzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
1 5 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 



4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955-3960; (c) a 
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polynucleotide which is an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-1968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
10 domains. 

The nolvnucleotides of the invention include naturallv occurring or whollv or nartiallv 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

1 5 The present invention also provides genes corresponding to the cDNA sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5 1 and 3' sequence can 

20 be obtained using methods known in the art For example, full length cDNA or genomic DNA that 
corresponds to any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridizationconditionsusinganyofthepolynucleotidesofSEQIDNO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 

25 NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplification of genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and genomic sequences) obtained from one or more public databases, such as 
30 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
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75% at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

10 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

1 5 The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO: 1 -984, 
1969-2952, 3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 

20 3949-3954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. 

25 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ED NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954, can be obtained by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.R J MoL Evol. 
36 290-300 (1993) and Altschul S.F. et al. J. Mol. Biol. 21:403-410(1990)). Alternatively a 

30 FASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
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Hie invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 

1 0 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 

1 5 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 

20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightly in sequence from the corresponding region in the template DNA can generate the desired 
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amino acid variant PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant 
5 A further technique for generating amino acid variants is the cassette mutagenesis 

technique described in Wells et al., Gene 34:315 (1 985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
1 5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 
20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 
25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 

30 nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 

35 selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention farther provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 or a fragment thereof is inserted, in a forward or reverse 
orientation. In the case of a vector comprising one of the ORFs of the present invention, the 
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linked to the ORF. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 
PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, pNH46a (Stratagene); P Trc99A, 
pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufrnan et aL, 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufrnan, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli- 
and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
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transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
10 sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtttis, Salmonella typhimurium and various species 
1 5 within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 

employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 

20 (ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 

25 appropriate means (e.g. , temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat. Biotech. 17:870-872 (1999), incorporated herein by 

30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 
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43 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949,3954, or fragments, analogs or 
derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 
complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 
strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 
derivatives and analncrs nf » 

o 1" v/x UJJ y li/ 7DJ-17UO, i7JJ-J7JO, jytj-jy48 Or 

3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 
translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ ID 
NO: 1-984, 1969^2952, 3937-3942 or 3949-3954), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 
preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 
using procedures known in the art. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio«-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (Le. 9 RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
cc-anomeric nucleic acid molecule. An cc-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 
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strands run parallel to each other (Gaultier et al (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2 -o-methylribonucleotide (Inoue et al 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al (1987) 
FEBS Lett 215: 327-330). 

5 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

10 Thus, ribozymes (e.g., hammerhead ribozymes (described in HaselhofF and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1- 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 

15 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding mRNA. See, e.g., 
Cech et al U.S. Pat. No. 4,987,071 ; and Cech et al U.S. Pat. No. 5,1 16,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
apool of RNA molecules. See, e.g.,Bartel et al 9 (1993) Science 261:141 1-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. et al (1 992) Ann. N Y. Acad Sci. 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

25 In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al. (1996) Bioorg Med 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

30 mimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al. (1996) above; 

35 Perry-O'Keefe et al. (1996) PNAS 93: 14670-675. 



• 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 

gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 

PNAs of the invention can also be used, e.g. , in the analysis of single base pair mutations in a 

5 gene by, e.g. , PNA directed PCR clamping; as artificial restriction enzymes when used in 

combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

primers for DNA sequence land hybridization (Hyrup etal (1996), above; Perry-0 ! Keefe (1996), 

above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 

1 0 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

15 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

20 phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g. , 

5 ! -(4-methoxytrityl)amino-5 '-deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA (Mag et al (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a V 
DNA segment (Finn et al (1996) above). Alternatively, chimeric molecules can be synthesized 

25 with a 5' DNA segment and a 3' PNA segment. See, Petersen et al (1975) Bioorg Med Chem 
ZertS: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al, 1989, Proc. Natl Acad. Sci U.S.A. 86:6553-6556; 
30 Lemaitree/o/., 1987, Proc. Natl Acad Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
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peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 



4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be aprokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and 5. subtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
5 RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 

10 protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C127, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

15 from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 

20 SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 

25 Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
30 or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 

Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coll Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
35 may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 

10 negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
L/uiiiumauuna ui saiu sequences, /uieinauveiy, sequences wnicn aneci xne structure or stabinty 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

1 5 protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the % 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 

20 of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 

25 the use of one or more selectable marker genes that are contiguous with the targeting DNA, 

allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 

30 selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 

this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 

Chappel; U.S. Patent No. 5,578,461 to Sherwin et aL; International Application No. 

PCT/US92/09627 (WO93/09222) by Selden et aL; and International Application No. 

5 PCT/US90/06436 (WO91/06667) by Skoultchi et aL, each of which is incorporated by reference 

herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding fall 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

15 the nucleotide sequences set forth in SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding fall length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 

30 be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et aL, J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fased to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
5 polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 
10 Protein compositions of the present invention may further comprise an acceptable carrier, 

such as a hydropbilic, e.g., pharmaceutical^ acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
1 5 nucleic acid fragment of the present invention (e.g. , an OKF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
20 sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
25 example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 
30 cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
35 or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

1 5 and immuno-affinity chromatography. See, e.g. , Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 

25 activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 

30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 
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The proteins provided herein also include proteins characterized by amino acid sequences 

similar to those of purified proteins but into which modification are naturally provided or 

deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 

made by those skilled in the art using known techniques. Modifications of interest in the protein 

sequences may include the alteration, substitution, replacement, insertion or deletion of a 

selected amino acid residue in the coding sequence. For example, one or more of the cysteine 

residues may be deleted or replaced with another amino acid to alter the conformation of the 

molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 

well known to those skilled in the art (see, e.g., U.S. Pat No. 4,518,584). Preferably, such 

alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 

various methods known in the art including the alanine-scanning method which involved 

systematic substitution of single or strings of amino acids with alanine, followed by testing the 

resulting alanke-containing variant for biological activity. This type of analysis determines the 

importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 

important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 
Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S. A. 
(the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1 555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (i.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 
respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
10 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, eg., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
1 5 homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

30 steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 



4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, L, et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
5 University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 
10 (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
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1 05-3 1 (1 982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al, J. Mol. 
15 Biol 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 
protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

20 correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 

25 polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
3 5 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
5 and differentiate disorders, e,g, cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 
A chimeric or fusion protein of the invention can be produced by standard recombinant 

10 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 

1 5 be synthesized by conventional techniques including automated DNA synthesizers. 

Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 

20 Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

25 48 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
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the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

10 Other methods inhibiting expression of a protein include the introduction of antisense 
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sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

Thepresentinventionstill further provides cells genetically engineered in vivo to express the 
polynucleotidesof the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination)!© provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 
25 operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 
InternationalPublicationNo. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase,and dihydroorotase) and/or 
30 intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
35 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 



20 



WO 01/57190 PCT/US01/04098 
be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRN A stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

1 0 which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 

1 5 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,07 1 to Chappel; 

30 U.S. PatentNo. 5,578,461 to Sherwinet al.; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International ApplicationNo. PCT/US90/06436 
(W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 



4.9 TRANSGENIC ANIMALS 
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In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identifv comnonnds that modulate 1iniH mptahnl 
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mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 
known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
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identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 
inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 
target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple * 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 



4.10.1 RESEARCH USES AND UTILITIES 
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The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

1 0 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 

1 5 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

35 



10 



WO 01/57190 PCT/US01/04098 
4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 



4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 

15 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 

20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, T1165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 

25 in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et aL, J. Immunol. 137:3494-3500, 1986; Bertagnolli et aL, J. Immunol. 
145:1706-1712, 1990; Bertagnolli et aL, Cellular Immunology 133:327-341, 1991; Bertagnolli, 

30 et al, L Immunol. 149:3778-3783, 1992; Bowman et al., L Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
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and human interleukin-y, Schreiber, R D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al., J. Exp. Med. 173:1205-121 1, 1991 ; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6~Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 
1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 
U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin i 1 -Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin ' 
9-Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 
J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 
Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 1 1:405-41 1, 1981; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai etal, J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 
germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 

tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 
for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 
5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Fit- 
3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 
10 inflammatory protein 1-alpha (MIM-alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 
growth factor (bFGF), 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
1 5 for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 
25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 
3 0 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
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of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 
promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
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et aL, Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest., 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 
accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 
biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 
growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 

treat consequent myelo-suppression; in supporting the growth and proliferation of 

megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 

various platelet disorders such as thrombocytopenia, and generally for use in place of or 

5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 
paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

10 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

15 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins mat regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, I. K. and Briddell, R A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E„ Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R I. 
Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

35 4.10.6 TISSUE GROWTH ACTIVITY 



* 4 
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A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 



A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament formation. Induction of tendon/hgament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 
use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 
defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 
provide environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 
an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 
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The compositions of the present invention may also be useful for proliferation of neural 

cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 

nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 

involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 

5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 

peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 

lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 

accordance with the present invention include mechanical and traumatic disorders, such as spinal 

10 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 

resulting from chemotherapy or other medical therapies may also be treatable using a 

composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 

non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 

1 5 insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 

regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 

kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 

endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 

20 desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 

to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfiision injury in various tissues, and 

conditions resulting from systemic cytokine damage. 

25 A composition of the present invention may also be useful for promoting or inhibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 

growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 

30 International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 

Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 

WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 

Epidermal Wound Healing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SOD)), e.g., in regulating (up or down) growth and 
10 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
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HTV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 

15 herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens-Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffinann et al, Allergy 54: 446-54, 1999), guinea pig skin sensitization 
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test (Vohr et aL, Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 

10 in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent 

Down regulating or preventing one or more antigen functions (including without 

1 5 limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high * 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 1$ 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 

35 compositions of the invention on the development of that disease. 
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Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
reduce or eliminate disease symptoms. Aciministration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal models of 
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systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes meliitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 
840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing abti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 
MHC class I alpha chain protein and p 2 microglobulin protein or an MHC class II alpha chain 
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protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
5 an antisense construct which blocks expression of an MHC class II associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 
1 0 The activity of a protein of the invention may, among other means, be measured by the 

following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 

15 Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 

20 Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 

25 Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

30 M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 

35 dendritic cells that activate naive T-cells) include, without limitation, those described in: Guery 
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et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgadoret 
al., Journal of Experimental Medicine 182:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynlriewicz et al., Cytometry 
13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
^^.x^-r-/-i^^i, xv^_>, nun ci oi., v^cu uu.z.jj-z.tj, z-acnarcnuK, journal oi immunology 
145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al., Blood 84:1 1 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:1 1 1-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inbibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 
alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inbibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhihins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 
a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
aL, Endocrinology 91:562-572, 1972; Ling et al, Nature 321:779-782, 1986; Vale et al., Nature 
5 321 :776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. ScL 
USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 

10 activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 

15 modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

20 stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 

25 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 

30 M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
■6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 
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4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatic or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 
1 0 Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 
inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

1 0 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

1 5 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

20 with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

3 5 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 
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In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
5 tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 
(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al., 
1 0 Clin. Exp. Metastasis, 1 7:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
1 5 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
20 integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be usefiil as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. MarguHes, E. M. 
30 Shevach, W. Strober, Pub. Greene Pubh'shing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28,22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays; affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon-14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

15 4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 
20 utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 
25 diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 
35 fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 252:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
Biotechnol. 8:701-707 fl997Y For 
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Al-Obeidi et al., Mol. Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Dorner et al., BioorgMed Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

Identification of modulators through use of the various libraries described herein permits 
modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate (i.e., increase or decrease) biological activity of a polypeptide of the invention. 
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Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 

ligands, or cocktails of ligands to two cells populations that are genetically identical except for 

the expression of the receptor of the invention: one cell population expresses the receptor of the 

invention whereas the other does not. The response of the two cell populations to the addition of 

5 ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 
inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

1 0 comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 

1 5 with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

20 4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 

25 process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 

30 endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1. Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 

35 limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute mvelocvtic leukemia, mvplnhl astir, nmmv^lnmrfip 
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myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 
therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 
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(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 

injured as a result of a degenerative process including but not limited to degeneration associated 

with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

sclerosis; 

5 (v) lesions associated with nutritional diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 
10 (vi) neurological lesions associated with systemic diseases including but not limited to 

diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

1 5 (viii) demyelinated lesions in which a portion of the nervous system is destroyed or 

injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

20 system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased production of a neuron-associated molecule in culture or in vivo, e.g. , 

choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron.dysfunction in vivo. 
Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 

30 forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc, 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 

trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 

well as other components of the nervous system, as well as disorders that selectively affect 

neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 

muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 

(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 
activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 
effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or components); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 
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IDENTIFICATION OF POLYMORPHISMS 
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The demonstration of polymorphisms makes possible the identification of such 

r 

polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

1 0 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

1 5 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

20 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 

25 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

30 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol, 23:129. 
35 Induction of the disease can be caused by a single injection, generally intradermally, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund ! s adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of intradennally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 1 8, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
1 0 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
1 5 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 

25 polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about 0.01|ag/kg to 100 mg/kg of body weight, with 
the preferred dose being about 0.1|ig/kg to 10 mg/kg of patient body weight. For parenteral 

30 administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 

35 The preparation of such solutions is within the skill of the art. 



WO 01/57190 



PCT/US01/04098 



4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
5 including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

10 fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutical^ acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

15 M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, 
EL-13, IL-14, IL-15, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-a and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or antithrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or antithrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
10 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to confined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

15 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
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ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
ranges for the polypeptides of the invention can be extrapolated from these dosages or from 
similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

Pharmaceutical compositions for use in accordance with the present invention thus may 
be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutical^. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
lyophilizing processes. Proper formulation is dependent upon the route of administration chosen. 
When a therapeutically effective amount of protein or other active ingredient of the present 
invention is administered orally, protein or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 
the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 
soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
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pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
5 about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 

10 active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 

1 5 other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skillin the art. For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution, Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 

20 barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutical^ acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 

25 liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

30 preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 

35 purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 

10 suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 

1 5 invention are conveniently delivered in the form of an aerosol spray presentation from ^ * 

pressurized packs or a nebuliser, with the use of a suitable propellant, e.g. , 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in 

20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 

25 emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

30 vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
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solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
5 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

10 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

15 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

25 known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 

30 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
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carbonate, calcium.phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 

provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 

acceptable base addition salts are those salts which retain the biological effectiveness and 

5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 

such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 

the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 

10 protein(s) or other active ingredient(s) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 

1 5 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 

20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

35 attending physician will administer low doses of protein or other active ingredient of the present 
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invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 \ig to about 100 mg (preferably about 0.1 jig to about 10 mg, more preferably 
about 0. 1 (ig to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

10 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

1 5 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 

20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 

25 may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 

30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

35 glycolic acid in the form of porous particles having diameters ranging from 1 50 to 800 microns. 
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In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 
hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
polyethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and polyvinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 
compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-ct and TGF-P), and 
insulin-like growth factor (IGF). 

The therapeutic compositions are also presently valuable for veterinary applications. 
Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 
modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 
other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mammalian subject Polynucleotides of the invention may also be administered by other known 

methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 

the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

proteins of the present invention in order to proliferate or to produce a desired effect on or 

5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 

10 intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 

15 appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture (i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 

20 Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for detexmining the LD50 (the dose lethal to 50% of the 

25 population) and the ED 50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

30 of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al, 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l . Dosage amount and interval may be adjusted 

35 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
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desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 
5 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 
10 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 [Lig/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 jag/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

15 The amount of composition administered will, of course, be dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

20 The compositions may, if desired, be presented in a pack or dispenser device which may 

contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 

25 appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

30 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a t>, F a b f and 
fragments, and an F ab expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 

35 by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
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such as IgGi, IgG 2 , and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
10 of the full length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 
encomoasses an enitone thereof sndi that an antiKnHv raic^rl aoatnct tu* r^w;^ fx*™* « 
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immune complex with the full length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat Acad Sci. USA 78: 3824-3828; Kyte and Doolittle 1982, X 
Mol Biol. 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
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Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 



5.13.1 Polyclonal Antibodies 

5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

1 0 recombinant^ expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

1 5 limited to, Freund f s (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
35 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
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binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1975). In a hybridoma method, a mouse, 
5 hamster, or other appropriate host animal, is typically i mmu nized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immu nized in vitro. 
The immunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin 
10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
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agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Principles and Practice. Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 

1 5 Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol. , 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications. Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

35 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatchard analysis of Munson and Pollard, Anal. Biochem, 102:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 
example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 

affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma ceUs that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 



5.13.2 Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further comprise 
humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab*) 2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature. 332:323-327 (1988); Verhoeyen et al., 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 
domains, in which all or substantially all of the CDR regions correspond to those of a non-human 

immunoelobulin anH all nr ciihetantfoll^ nil rx-P+T.^ A .i . ^ . 

— — «^ w ixl^ xjlolucwuijr. icgiuns are inose or a Human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. On. Strnct 
15 2:593-596(1992)). 
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5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1 983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. Biol.. 227:381 (1991); 
Marks et al., J. Mol. Biol. , 222:581 (1991)). Similarly, human antibodies can be made by ' 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 
in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
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is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-51 (1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and 
5 Lonberg and Huszar (Intern. Rev. Immunol 13. 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

1 0 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

15 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

35 an expression vector containing a nucleotide sequence encoding a light chain into another 
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mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
5 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 F a b Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
10 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can he adapted for the construction of Fab expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
1 5 may be produced by techniques known in the art including, but not limited to: (i) an F( ab »)2 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F ab fragment generated 
by reducing the disulfide bridges of an fragment; (iii) an F a b fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

20 5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

25 Methods for making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/Ught-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature . 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

30 potential mixture of ten different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al, 1991 EMBO J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

35 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 



WO 01/57190 PCT/US01/04098 
preferably is with an iinmunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
5 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al., Methods in Enzvmology, 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

10 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

15 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

20 prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab 5 fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

25 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

30 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:21 7-225 ( 1 992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

35 of human cytotoxic lymphocytes against human breast tumor targets. 
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Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 
10 heavy-chain variable domain (Vh) connected to a light-chain variable domain (V L ) by a linker 
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the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

15 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 
internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 
has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconj uga tes 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charairtia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples include 
2I2 Bi 5 131 I, ,31 In, 90 Y,and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldittool) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 
active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
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compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon-14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent 

4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
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formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
5 identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 

10 al., J. Mol. Biol 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as en2ymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

15 As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 

20 computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 

25 invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 

3 0 fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith-Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 

35 skilled artisan can readily recognize that any one of the available algorithms or implementing 



I 
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software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, "a target structural motif," or "target motif," refers to any rationally 

selected seauence or combination of seauences in which the seauencefs^ are chosen based on a 

X X J, v ✓ — 

three-dimensional configuration which, is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
15 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al, Science 15241 :456 (1988); and Dervan 
25 et al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

1 0 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

15 In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 

25 Amsterdam, The Netherlands (1986); Bullock, G.R. et al., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 
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In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

1 0 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-bufFers, etc.), and containers which 

1 5 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 



4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

30 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 

encoded by the nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

5 (b) determining whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 

the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 

the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 

invention for a time sufficient to form a polypeptide/compound complex, and detecting the 

complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

1 5 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 

sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 

activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 

activity observed in the absence of the compound). Alternatively, compounds identified via such 

25 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease expression relative to expression levels observed in the 

absence of the compound). Compounds, such as compounds identified via the methods of the 

invention, can be tested using standard assays well known to those of skill in the art for their 

ability to modulate activity/expression. 

30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 

and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 

the like are selected at random and axe assayed for their ability to bind to the protein encoded by 

35 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
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As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 
10 of the present invention. As described above, such agents can be randomly screened or 

sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 

1 5 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 

ribonucleic acid backbone, or can be a variety of sulfliydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

20 Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 
aL, Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 

25 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 

30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 



4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
35 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
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hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sampje. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

1 0 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

1 5 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265:1981f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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420 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesizedby standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye& Hondo, (1990) I Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagataef <rf, 1985; Dahlen etal., 1987; Morrissey & Collins, (1989) Mol. Cell 
10 Probes3(2) 189-207) or by covalent binding of base modified DNA (Keller et aL, 1988; 1989);all 



Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et aL (1994) Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
1 5 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, C A). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
20 Laboratories have developed a method by which DNA can be covalently bound to the microwell 
surface termed Co valink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5-end by a phosphoramidatebond, allowing immobilization of more than 1 pmoi of DNA 
25 (Rasmussentf erf, (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5 ! -end has 
been described (Rasmussen et al., (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al., (1983) Nucleic Acids Res. 1 1(8) 65 13-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 
grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidatebond, the oligonucleotide terminus.must have a 5 f -end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 
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More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 1 0 min. at 95°C and cooling on ice for 10 min. Ice-cold 0.1 M 1-methylimidazole, 
pH 7.0 (l-Melmy), is then added to a final concentration of 10 mM l-Melm?. A ss DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 
5 Carbodiimide 0.2 M l-e%l-3-(3-dime%laminopropyl)-carbodiimide (EDC), dissolved in 

10 mM 1-Melm 7 , is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with the present invention is that 

describedin PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3-reagentthrough the phosphate group by a covalent phosphodiesterlink to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 

20 employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 
Fodor et al (1991) Science 25 1(4995) 767-73, incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et al (1 99 1 ) Nucleic Acids Res. 
19(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 

25 To link an oligonucleotide to a nylon support, as described by Van Ness et al (1 991), 

requires activation of the nylon surface via alkylation and selective activation of the 5 -amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al, (1 994) PNAS USA 9 1 (1 1) 5022-6, incorporated 

30 herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5 -protected iV^acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 

3 5 generated in this manner. 
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4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
mcludmgmRNAvwmoutanyamplificationsteps. For example, Sambrook etal. (1989) describes 
three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in multiwell plates. About 100-1000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nnr.lfiir: ar.trk wmilH th 
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in the art including, for example, using restriction en2ymes as described at 924-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al. (1990) Nucleic 
Acids Res. 1 8(24) 7455-6, incorporatedherein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 
fragmentationmethods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, CvzJI, described by Fitzgerald et al. (1992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (CviJI* *), yield a quasi-random distribution of DNA fragments form the small 
moleculepUC19 (2688 base pairs). Fitzgerald etal. (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cvz'JI* * digest of pUC 1 9 that was size 
fractionatedby a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
M13 cloning vector. Sequence analysis of 76 clones showed that CWJP* restricts pyGCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
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ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresisand elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
cfuicklyto 2°C to prevent renaturation of the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 

1 0 Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microliter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By offset printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 

1 5 may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 

20 prepared. By using a 96-pin device, all samples may be spotted on one 8 x 1 2 cm membrane. 

Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 

25 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
30 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
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variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by 
reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences which 
flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
into groups of similar or identical sequences. Representative clones were selected for sequencing. 

In some cases, the 5 r sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
Amplification of cDNA Ends) was performed to further extend the sequence in the 5' direction. 

5.2 EXAMPLE 2 
Assemblage of Novel Nucleic Acids 

The contigs or nucleic acids of the present invention, designated as SEQ ID NO: 1 969-295 1 , 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 
used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 
1 14, and UniGene version 101) that belong to this assemblage. The algorithm terminated when 
there was no additional sequences from the above databases that would extend the assemblage. 
Inclusion of component sequences into the assemblage was based on a BLASTN hit to the 
extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID NO:2953-3936, and 3949-3954) of the present invention, and 
their corresponding nucleotide locations to each of SEQ ID NO: 2953-3936 and 3955-3960. Tables 
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6 and 8 also indicates the method by which the polypeptide was predicted. Method A refers to a 
polypeptide obtained by using a software program called FASTY (available from 
htto://fastabioch.virginia.edu , > which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides (W.R. Pearson, Methods in Enzymology, 183:63-98 
(1990), herein incorporated by reference). Method B refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositionalproperties (C.'Burge and S. Karlin, J. Mol. Biol., 268:78-94 
(1997), incorporated herein by reference). Method C refers to a polypeptide obtained by using a 
Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

53 EXAMPLE 3 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), full length gene cDNA sequences 
and their corresponding protein sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 
ed-ready, ed-ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide sequences are shown in the 
Sequence Listing as SEQ ID NO: 1-35 1 . The amino acids are SEQ ID NO:985-1335. 

Table 1 shows the various tissue sources ofSEQ ID NO: 1-351. 

The nearest neighbor results for SEQ ID NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 1-351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 1-351 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 
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Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also disclosed by 
10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 

Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 
15 and the maximum score and mean score associated with that signal peptide. 



5.4 EXAMPLE 4 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
20 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 7, gb pri 1 17, 
UniGene version 117, Genpept release 117). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
25 ext and gc-zip-2 (Hy seq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ ID NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ED NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ID NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 
Biol, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
5 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
1 0 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
1 5 disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
20 each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLES 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
25 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e., dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 1 1 8, Genpept release 118). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
30 ext and gc-zip-2 (Hy seq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO: 1751-1914. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 
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The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2.Qal 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ -ID NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
10 signature region found in the indicated polypeptide sequences, the description of the signature, 

ullw wiTiuuiAp nuiu^ UUU lUU J^UJlUV/ll^J ) V/J. tllW OXgUCltUl V VVXUUUJU UUW l/V/IJf pvpUUV OUJjUUiWC. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
1 5 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novel Nucleic Acids 

30 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 8, gb pri 1 18, 
UniGene version 1 1 8, Genpept release 1 1 8). Other computer programs which may have been used 
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in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 931-965. The corresponding 
amino acid sequences are shown in SEQ ID NO: 191 5-1949. 
5 Table 1 shows the various tissue sources of SEQ ID NO: 931-965. 

The nearest neighbor results for SEQ ID NO: 931-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 931-965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 931-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
1 5 signature region found in the indicated polypeptide sequences, the description of the signature, t 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Bmnak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 



5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length-gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 19, gb pri 1 19, 
UniGene version 1 19, Genpept release 1 19). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:966-974. The corresponding 
amino acid sequences are SEQ ID NO:1950-1958. 

Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 

The nearest npiahhnr rpniltc fnr ST?r> TT» Mrv Qdf. an A „u+„: j i t->t a ott, 

o -~- x^v. ✓ w-*» i -r vywv uu^uiuw uy a ui_.i-v.ojll" 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by HenrikNielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
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each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.8 EXAMPLE 8 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 
10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:975-984. The corresponding 
amino acid sequences are SEQ ID NO.-1959-1968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 
1 5 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP ~ 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
25 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
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disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.9 EXAMPLE 9 
Novel Nucleic Acids 

10 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120,gbpri 120, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 
15 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-ap-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpeptide sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the varioustissue sources of SEQ ID NO: 3937-3942. 
20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
25 with identifiable functions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219^235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 10 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
30 the eMatrix p-value(s) and the positions) of the signature within' the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of then- 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 



15 



Tables 5 and 13 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 1125 49 65 75 114141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 1 12 1 14-1 15 1 17 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIBCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-1 10 
112 114 118 120-124 126 132-133 135 
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139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190 202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 255 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329 333 335-336 342 344 346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574 577-578 580-583 586-587 589 592- 
593 596-597 601 608 610 612-614 617- 

£S\A iTOA /TOT ^fA ZTO ^^TO /T£A 
VZ,*T UJU-UJZ, UJJ UJ/ UJV/ UJO UUJ-UUt 

668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 
784 789 793 799 802-805 813 817-818 
822 824 829-831 837 839 845 848 856 
859-860 864 871-872 875-876 881 887 
896-897 901 903 907 910-911 925 930 
933 943-944 947 952-953 958 962-963 
965 967 972 977 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 312 323 358 380 383 
395-396 403 420 428-429 431 461 542 
583 586 606-607 61 1 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 


adult brain 


Clontech 


ABR006 


19 32 49 53 60 72 91 103 118 125 130- 
131 134 184 224 275 338 350 354 361- 
363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 811 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
254-256 260-264 270 272-274 278-279 
282-285 289-291 293-294 296-297 301 
303-306 312-314 317 321-322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 
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403 405 409-412 414 418-421 423-424 








426-427 430 433-437 443 445-450 452 








456-457 460 462 464 471 479 482-483 








485 488 490-498 505 507 510 516 519- 








522 524 527-532 535 538-539 542-545 








548 551 553 555 561-562 566 569 571 








574 580-583 588-589 593 597 601-608 








611-612 614-615 617-618 621-622 624 








630-635 642 644 646-648 650-652 655 








657 659-661 664-665 668 672 674 689 








693-699 701-702 708 711 715 717 724 








728-730 732 734-735 738-740 745 747- 








750 753-755 757 761 763-764 766-769 








772-773 775 780-781 789-791 793-795 








799-800 802-806 809 812 818-819 821- 








822 826 829-830 832 834-835 841 843 








845 856 858-859 861 864 866 870 872 






* 


876 880 883 885 887 893-898 902 906- 








916 918 921 925-926 930-931 933 942- 








943 946 948 950-951 953-954 958-960 








962-965 967 969-970 972 977 


adult brain 


Clontech 


ABR011 


57 196 270 304 344 436 834 


adult brain 


BioChain 


ABR012 


14 82 121-122 168 691 


adult brain 


Invitrogen 


ABR013 


72 108 263 270 336 425 492-494 732 787 
790 826 880 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319 322-323 331 341 346 348 
371 374 388 391 394 399 401 409 411 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 
573 579 587 589 601-605 612 620-621 
624 640 643 647 681 715 723 728 732 
735-736 740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 


Strategene 


ADP001 


428-29 69 93 114 121 132-133 135 151- 


preadipocytes 






152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- 
262 267 273-274 277 282 297 301 304 
312 314 326-327 361-362 371 374 388 
394 401 403 405 411 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 



D J 



WO 01/57190 PCT/US01/04098 









693 729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 
562 564 588 597 602-603 606-607 635 
642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 

orvn orn on/r r\ a o Af) rvr* o r\ri r\r^> r\>-r^ 

o7\j-ojl oyv 7to yjj yjo yvi-yvo y to 


adult heart 


GIBCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117-121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626-628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 71 1 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 
830 837 839-840 842 845 848 859 861- 
862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GIBCO 


AKD001 


1 3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-110 114- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 21 1-212 216- 
217 219 221 223-224 229 232-235 244 



1 



WO 01/57190 PCT/US01/04098 









247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-413 416 418-420 425- 
428 430-431 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 1621 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967 984 


adult lung 


GIBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 110 114- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 431 465 469 474 484 498 500 506 
508-509 517 530 532 573 592 596 613 
619-620 623 626-628 638 658 679 681 
684 689 717 731 741 771 791 799 817 
834 845 861-862 864 875-876 901 921 
925 928 932 940 947 949 959 962-963 
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967 


lymph node 


Clontech 


ALN001 


3 10 110 146 160 168 196 209 221 269 
278 301 336 348 394 405 411 420 422 
459 464 474 485 503 506-507 532 563 
582 619 623 630-631 642 669 684 697 
713 715 727 747 767 769 789 825 839 
842 849 887 896 913 921 925 


young liver 


GIBCO 


ALV001 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 
504-505 517 520-522 524 530 532-533 

c An m c/r** rm rot /*n rr\ t r<~\ a 
Jt/ JJ1 JUJ JOl JOJ U1U-U11 U£A UZ-t 

635 643 691 708 71 1 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-911 
949 958 965 969972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-115 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 
527 545 547 552 568 571 573-575 582 
587 594-595 604-605 608 610 621 630- 
631 634-635 637 657 664 690 693 699 
723 726 745 751 763 767 784 793 81 1 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
211-212214 217219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 
329 331-332 335-338 341-342 344 348 
354-358 361-363 365 368 370-372 374 
376 379-380 382-383 388 394-396 398- 
399 401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 469-471 474 479 
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482-484 488 490 492-496 498 500-504 
506-509 511 515-518 520-524 529-530 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-611 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752- 
753 755 759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 
891 893-894 896-897 901 903 906-911 
913 919-922 925 928 930 936 939-940 
943.944 946-947 949-950 952-953 955 
957-958 962-963 965 967 969 971 973 
977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 
78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GIBCO 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 
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563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
711 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic DNA 
from B AC 
63118 


Research 
Genetics 
(CITB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from B AC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from B AC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 


BLD001 


50 55 66 71 1 1 1 143-144 148 160 201 209 
223 255-256 280-281 286 305 315 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Clontech 


BMD001 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99 103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 211 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377 382 388 394-397 400 405 408 410- 
412 418-421 425-428 431 433 435 442 
449-450 453 455 459 464 468-470 474 
478-479 48 1 484 490 496 504 506 508- 
509 511 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 71 1 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 96 1 -963 967-968 
970 973 977 


bone marrow 


Clontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 



WO 01/57190 



PCT/US01/04098 









159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 41 1 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 
663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 81 1 
813 818 832 840 842 849 859 878 887 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


Invitrogen 


CLN001 


22 37 67 97 117 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 474 8 51-52 54- 
57 71 82 89-90 92 106 108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 211-212 217 226 229-230 
232 234-235 240^242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418421 
428 430-431 437 442 453454 459 464 
469 471-473 476 480 484 492495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 611 613 619 621 623 628 630- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 



* The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 4) normal fetal brain mRNA 
(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphablastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 



WO 01/57190 






PCT/US01/04098 








779-780 784 788 810-811 813-815 822 
834 836-837 839 848 861 866-867 871 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39184203 431 563 848 967 


endothelial 
cells 


Strategene 


EDT001 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 

OT1 ^1 A OT/T OO^ OOf r\r\f\ *-\r\+ mr\ a ^^r~. 

i a* i t £*i\>-±o£, a%oj ^yv-zyi Ay** iy / 

301-304 308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-631 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 
794 796 802-803 811 817-818 821 824 
827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 








Genomic 

l/iuil^a JUUIX1 U1C 

short aim nf 
chromosome 8 


Genomic 
uxn a rrom 

It ATI 0+1 r* 

Research 


EPM001 


324 515 640 


esonhacTK 

Jr o 




JtSoUUUZ 


97 l(J3 128 371 474 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 433 446 503 845 
952 


■pfol Vim "in 


L/iontecn 


" ?D D A A /I 

ri>K004 


28-29 185 213 277 350 384 432 485 501 
549 65 1 747 754 761 780 787 848 870 
887 906 958 


fetal brain 


Clontech 


FBR006 


lO-l l 14 21 30 32 47 49 56 65 69 72 77- 

7RR9 84 07 101 11<» 11ft 101 io< ioe 
/o oz. of y 1 lui iij iio \L\ WaLo iZo 

130-131 138 142 148 152 159-160 179 

185 188 194 197 203 210212 214219 
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222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 611 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 
775 780-781 799-801 808 818 822-823 

OIC QA1 O/IC QZC QCO O/C/l C/£7 QHfL QQC\ 

835 843 845 856 859 864 80/ 8/0 88U 
00 5 00/ o9U oy5-oy £ f oyo yiJ yio yZ6 

942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 517 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 
634 642-643 647-648 650 679 689 693 
699 712 715 742-/43 /45 /48-/49 /53 

ICQ HC£\ nc\1 TOT OOO 011 JM^ ft/tO 

/68-/69 /93 lyl oZy-oil oJ4 540 o4o 

856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKD001 


3 31 33-34 38 48 54 72 160 208-209 211 
223 264 269 277 283 290 313 325 341 
348 358 396 418-420 474 484 506 508- 
51)9 517 52U-521 532 54/ 553 55o 56/ 

Z£Ci <CG£ £(\Q £1 ft £13 £1Q £99 A9£ 

569 58/ 596 6Uo 6iU 61 J Oly 022 OZO- 

£97 £49 £7Q 714 74^ R1 R RR7 RQ£ 
OZ/ 04Z \>/y JJn- /*K> oio o*+j oo/ oyo 

903 916 969 971 


fetal kidney 


Clontech 


FKD002 


19 474 726 903 


fetal kidney 


Invitrogen 


FKD007 


3 118 186-1 87 230 244 271 432 887 969 


fetal lung 


Clontech 


FLG001 


by \5l-l55 1 jo loo ZUo-Zvy li 1 Zol loy 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


ietai mng 


invitrogen 




3 R 9R-9Q 39 3Q <C\ ££ R9 RR 09 1 f\R 1 R6- 

j O LO-£y jy J\J OO OZ» OO y£ lOO lOO" 

187 200 204 212 226 229 246 274 309 
327 332 368 374 382 394 398 426-427 
431-432 442 485 536 555-557 587 604- 
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605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904914-915 958 


fetal lung 


Clontech 


FLG004 


130-131 394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 

38 41 45-46 48 52 55-58 60-67 69 71-74 

77-78 80 82 84 87-90 104-106 108-109 

112-121 123-125 128-134 138 141 143- 

146 149 151 156 159 163-164 167-172 

174 176-179 181 184 186-188 190 194 

200-201 203 208-209 21 1-212 216-217 

219 224-227 229-230 232 234-235 237 

241 243-244 246-248 254-255 258 260- 

263 267 269-270 273-282 284-285 288- 

290 292-295 297-299 301-306 308 311- 
lon-T^ r>A i?« -no •31'? -j/iui/M 


348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389394-396 
398-399401-411 413-414416418-421 
425 428-430 432-433 437 439 442-444 
449-450 452 456-457 461-470 472-474 
478-479 481-482 484-485 487 490-494 
497-499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
711 713 715 717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 811 813 817-819 822- 
825 830-83 1 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874-878 887-888 891 893-894 896-900 
903 905-91 1 913 916 918 923 928 930- 
931 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 45-46 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200204 
212 214 216-218 223-224 226-230 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 401 405-406 409-411 413 418- 
421 429 431 439-440 442-444 451-452 
457 462.-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
611 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 711 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 891-892 896-900 • 
903 905-906 908-909 913 916 918 921 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 
963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 


fetal liver 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
186-187195 200-201209217 223 240 
244 253 255 275 284301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 41 1-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-608 617-618 624 634 639 642- 
644 646 664-665 669 679 715 717 720 
726 745 748 751 769-770 782 791 794 
797 824 830-831 845-847 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 


15 27 32 37 67 72 83 99 1 12 121 138 167 
174 177 186-187 190203-204 211 215 
230 252 259 3 12 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 
549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911 923 948 967 
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fetal muscle 


Invitrogen 


FMS002 


15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
81 1 874 880 887 903 946 950 958 962- 
963 973 


fetal skin 


Invitrogen 


FSK001 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98 101 1 1 1-1 12 1 15 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361 Aft) ^6 

J*T£t JTt J*TO JJ i TJJJ JJO JUl JUL JUO 

369 371-372 374 381-382 384 386 394 

401 403 405 413 415 428 431 437 440 

460 466-467 472-473 477 481 483 495 
/too <:rvi <n m <rn zic cm «n c/ii 


545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 745 748 752 765 768-769 772-773 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 


fetal skin 


Invitrogen 


FSK002 


3 130-131 146 194 306 354 367 400 405 
474 489 520-521 547 558 561-562 585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 


fetal spleen 


BioChain 


FSP001 


276 563 842 


umbilical cord 


BioChain 


FUC001 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196 200 202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
928 936 939 944 946-947 962-963 967 
969 
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fetal brain 


GIBCO 


HFB001 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 1 10 1 14 1 17-1 19 123- ! 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 711-712 715 724 726 
731 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813 818-819 823-824 831 
834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 
896-897 900 906-907 910-91 1 918 921- 
922 925 927-928 930 943-944 946-947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 41 1-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 



WO 01/57190 , PCT/ US01/04098 









613 616-618 620 622 624 629-632 634- 
635 637 641 643-644 650-651 653 661 
663-664 676-677 689 693 695-698 708 
71 1 720-722 724 730 732 735 740 745-. 
748 754 765-766 768-769 779-781 785- 
786 789 791 796 798 800-803 807 81 1- 
813 818-819 822-824 830-831 834-835 
837 839 842-843 845 854 856 858 864 
867-869 875-877 879 881 887 892-894 
896 903 907-91 1 913 916 919-920 925 
930-932 936 939 943 946-947 953 958 
970-973 977-978 982 984 


infant brain 


Columbia 
University 


IB2003 


3 12-13 21 27-29 32 39 49 69 72 82 91 
113 116 126 128 132-133 142 144 156 
176-177 184-185 188 194 208 212 223- 
224 228 230 244 255 259 267 270 273 

*\nc oni ofu on oon iO£ inn iin 1AO 

346 354-355 358 361-363 382 388 390 
394 396 399 402 420 425 431 442 462 
474 482 484 488 495-496 510 520-522 
524 529 540-541 549 563 582 586 588- 
589 596 600-603 606-607 612 617-61 8 
620-621 632 647 650 679 720-722 724 
735-736 746 751 754 769 785-786 793 
800 807 811-813 818-819 822 824 831 
834 838-840 843 856 864 892 896 907 
919-920 925 930-931 936 947 950 957 
973 982 


infant brain 


Columbia 
University 


IBM002 


16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 


infant brain 


Columbia 
University 


IBS001 


84 86 180 185 198 201 203 230 279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911 925 931 


lung, fibroblast 


Strategene 


LFB001 


3 11 25 49 65 75 114141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


lung tumor 


Invitrogen 


LGT002 


1 3 9-10 12-13 20 31 38 41 46 48 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200 203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286 290 292 



19.1 
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t 


294297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 31 1 314 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


1 39 11 18-19 21 23-25 27 31-34 3941- 
42 464 8 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 110 115-121 123-124 
128-133 135 138 141 143-146 149 152 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200 203-204 
209 21 1-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 j 
361-365 368 371-372 375 388-389 394- 
395 397401 403 405 407 409-412 421 
425-427 432 437 442 448-450 452 457 
460461 468471 474 476 479482 484 

4Q0 A.QA A OA A OQ £ fifl < C\£. f\ <1<C «T7 

lyz-tkyq 4yo-4yo DUU DUo-MU Mo-Dl / 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
580-583 586-587 589 592 596-597 602- 
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603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 711 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
717 771 778 771 779 785 795 371 3?S 

372 394 41 1-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
627 642 655 697 761 767 769 775 789 
809 867 887 923 928 950 


melanoma 
from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMG0D1 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194 200-204 209 
212 217 226 230 232-236 241 244 246- ! 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 41 1-412 ! 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650*657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 
769 772-773 785-786 793 796-797 812 
821-824 830-833 837 848 856 859 861 
864 868-870 876-877 887 891 893-894 
898 903-904 907-91 1 913-918 921 923 
925-926 930-931 936 942 949-950 958 
961 966-967 969 972-973 


induced neuron 
cells 


Strategene 


NTD001 


9 65 82 92 106 113 142 146 156 172 176 
191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 418-419 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 
induced neuron 
cells 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 

* 


NTU001 


19 33-34 42 70 82 87 109 1 15 126 146 
172 185 188 194 212 255 269274283 
312 317 329 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 
658 732 740 765 769 784 791 793 799 
802-803 818 842 851 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 
793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190203 
209 234-235 276 283 322 413 415 442 
449-450 453 480 484 490 499-500 503 
505-506 523 537 543 564 583 602-603 
61 1 619 623 643 650 697 71 1 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 341 354 384 394 401 
420 425 442 446 459 483 485 520-521 
532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-911 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190 203 
209 232 248 254 269 292 294 363 377 
395 398 400 402 405-406 410 430 442 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 
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I salivary gland 


Clontech 


SALs03 


on ika 07H 38£ £10 
Zl / Zj4 Z/U doo OIU 


fskin fibroblast 


ATCC 


SFB001 


517 949 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 


small intestine 


Clontech 


SIN001 


3-4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 
437 466-467 471 484 500 517 520-521 

e An C£f\ rOA C 01 COO COQ AAO &(Y\ 

525 547 560 580-581 Doo oUz-OUj 
612 624 643 711 731 733-734 757 761 
769 774-775 794 824 864 904 906 910- 
911 913 948 953 959 976984 


skeletal muscle 


Clontech 


SKM001 


15 75 135 146 172 190 218 26/ 282 iUs 

Air\ An/: Ann An A CAC CCQ Ort fS)"X (J>&. 

410 426-427 4/4 juj Doo o/U ozj ojo 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539 558 581 586 604-605 611 
619 623 630-631 633 656 663 711 715 
729 736 740-741 761 767 769 776-7/5 
780 818 822 831 835-836 840 843 859 
861 871 875 887-888 897 yvo-yv/ ylo 
919-920 928 931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach 


Clontech 


STO001 


35 114 130-131 144 155 176 189206-207 
249 260-262 336 382 398 425 431 453 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199 224- 
225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420 424 435- 

a*\i-i mas A££ A£n AOC CAO CA£ CO*7 CylO 

437 446 466-467 485 503 SUo jI 1 j4Z 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Clonetech 


THM001 


10 16 20 28-29 32 37 41 52 57 66-67 74- 
75 110 118 121 129-131 141 151 159-160 
908 21 1 218 247 269 289 295 297 320 

/J\J \J JL JL X \J aC** 1 £-a\J Amd>%J \S f-t^ *p» A** *S § *SA**\r 

325 354 358 365 367 372 378 388-389 
395 398 41 1-412 420 423 435 452 500 
508-509 517 524 532 537 551 558 560 
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569 577-578 582 586 598 608 61 1 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-11 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 1 12 1 15 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
511 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 611 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 6,84 686-693 697 713 717 720 . 
728 740 746 749 760-762 767 771 775 
794 797 804 808 811 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109 1 13 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 21 1 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 | 
325-326 334-335 340 342 348 354 358 
373 377 381-382 387 394 398 401-402 
405-406 409-412 416 422 425-427 429- 
431 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 
877 887 893-894 896-897 907-909 912 

01 Q 001 OT3 OT< OOO C\1£ fMrt Q/IO O/M 

yiy-yzi yn yzo yzo yjo y4U-y4z 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 
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267 270 297 305 314 352 413 426-427 
466-467 500 502 504 580 586 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 
915 928 968 


uterus 


Clontech 


UTR001 


49 18 3763-6474 108 114-115 130-131 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399- 
400 403 406 411 425 431 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


2 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


3094 


98 


3 


X15187 


Homo sapiens 


precursor polypeptide (AA -21 to 
782) 


4112 


100 


A 

4 


A T"»1 1 f\/? Ai\ 

AF 110640 


Homo sapiens 


orphan seven-transmembrane 
receptor 


n A A 

344 


100 


5 


003795 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7879. 


1 CO 

Ijo 


11 


6 


W85607 


Homo sapiens 


Secreted protein clone da228_6. 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 
nDRR4. 


884 


88 


o 
O 


Y 15227 


Homo sapiens 


Leul 




1 AA 
10U 


9 


Y28817 


Homo sapiens 


pt326_4 secreted protein. 


3338 


100 


in 

IK) 




rioiiio Sapiens 


Qieumycm ny uruiabc 


9/14 S 


iw 


11 


Y15228 


Homo sapiens 


Leu2 


445 


100 


12 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


432 


34 


13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


320 


27 


14 


Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-7. 


2323 


99 


15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 
muscle sacroplasmic reticulum, adult 
isoform 


5145 


100 


16 


Ml 6653 


Homo sapiens 


pancreatic elastase IIB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l 1 
polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protein sequence SEQ ID NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fucosidase, alpha-L-1, tissue (EC 
3.2.1.51, alpha-l-fucosidase 
fucohydrolase)) 


2597 


99 


21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 
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SEQ 
ID 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% ! 
IDENTITY 


23 


Y55935 


Homo saoiens 


Human FCHS2 nmtpin 

ixuiiltuj lviliJ^ piULClJl* 


4781 


Oft 


24 


Y55935 


Homo saoiens 


Human TCHS2 nrAtpin 
ixmucui iviiu^ uivJLcm. 




1 Aft 
1 *W 


25 


AC024792 


Caenorhabditis 
elegans 


cnntarnQ ^imilaritv tn Tft*nQ^07Q 
v/uxiuiixxD oiuiiicu uy iu 1 i\>.\jy j\ii>y 




31 


26 


Y07972 


787 


Human secreted nrotein frapment 


X J4u 


inn 

1UU 


| 27 


X97630 


Homo saoiens 


serine/threonine nrntpin kinaQP 


J 101 


OQ 

yo 


1 28 


AF150755 


Mus musculus 


microtuhiile-arHn prA^Qlinlfrni* fnctcw 


jj it 


Do 


29 


AF1 50755 


Mus musculus 

AflUU ill uu V til kl J 


microtulriilp-artin rrn^Qlinkina fartftr 


i 37?*; 

D I It J 


/U 


30 


Z38011 


Mus musculus 


DMR-N9 

X-'lT XX v 1 'I y 


20«R 

Z7O0 


oO 


31 


AJ000522 


Homo saniens 


ayonpmal dvtipin hpaw rhain 

QAVXIVIXXCU VtjrIICXXl IXvdVjr vllulXl 




00 

yy 


32 


AF037256 


Mus musculus 


ES2 protein 


2260 


| 91 j 


33 


S62140 


Haiti a cuaipa 0 
xxyjuiyj oapxcixa 


PI C|-" riii p 1 pqt I? "MA Wtn (\ in ft nrAtpfn 

1 j-fO iiuLicdi xviN/v~omuing proiem 


oon 
zyi / 


1 A A 

100 


34 


S62140 


Wntnn carnpnc 
xxv/xixu 0 up it 110 


iT Q=nilP?PSIt* T?\TA -KinrJino T"\rri"f<ain 
X Lj\j llUviCol 1\J,N r\ " V 111 U 111ft UrULClll 




no 

ys 


36 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


37 


079004 


|-T/>TT1 f\ com ATI c 

xlUJiiU SdpicUa 


similar 10 anKyrm 01 unromatium 
vinosum. 


ZTAOA 


99 


38 


X63380 


T-Tatti a cgnipnc 
XxUxilU ddpiellS 


C*P1*11TT1 TACnnilQO fapfnr ra 1 n+a/A nrAfaiM 

oerum response racior-reiaieu protem 


iyoo 


99 


39 


AL022072 


^ (* n 1 ft\ 0 q r* r*li ci f 
OUllJxUoaLLIldJ 

omvrfs nntnhft 

v/ixxjrvvd puiiiut/ 


upoic acia syninetase 


1ftiC7 

1U07 


61 


40 


J03930 


Worn ft sanipnQ 
xxvxiiv dapxciid 


aiAallllc pilUbpilduloc 


Z/Jl 


t ft/\ 
lUu 


41 


AF132968 


Homo sapiens 


CGI-34 protein 


1088 


98 


42 


AL 117637 


T-Tath a conipnc 
nuiinj bapiCllb 


nypoinciicdi protem 


OOftO 

zzUo 


1 1 AA 

100 


43 


AL021393 


Homo sapiens 


bK747E2.1 (novel protein) 


1526 


100 


44 


Y£R0 1 1 


Homo sapiens 




1886 


100 


4S 


A 0007464 


T-T r»m/-v famine 

riomo sapiens 


organic cation transporter; 50% 
simuaniy xo JL/roo4 ( k rixJ.gzi4joyzj 


2423 


100 


46 


W7824S 


I-TaTTIA C QT^t PT1 C 

nuiiiu odpicUb 


rragment 01 numan secreteu protem 

ptiaaHpa h\/ <TPT1A 10 

ciic-uucu uy gCllc 17. 


i ci/f a 
i^4y 


1 AA 

100 


47 


Y41765 


WftmA canipnc 
xxv/xiiu oapiciio 


rTlltDQtl PT?r^inR^ T\l*rvhAiTl cnniian/>a 

xxuiiidxi rivuiuoj protein sequence. 


QAO>1 


1 AA 

100 


48 


AF097330 


x i\Jiii\j oapidjd 


xx i wijorjue cnannei, po'frii, \^Lti\-/t 




Aft 

yy 


50 


U09413 


Homo sapiens 


zinc finger protein ZNF135 


1361 


57 


51 


AF061812 


xxUllIU bdpiCIlo 


|/-nfn fin 1 

ivcrdiin io 


Zi /4 


1 AA 

100 


52 


W63681 


I-Tattia cinipnc 

nuiiiu bdpicfls 


Unman co^roto^ nrAfaitt 1 

riuman secretea protem i . 


liZO 


AA 

99 


53 


AB035303 


Homo sapiens 


cadherin-10 


4094 


100 


54 


A 1 2079 

A X iAJZmJL 


byillllcLlL/ 
r*ftrictnipf 


xVllvr-5 


AOS 

485 


100 


55 


AL121R97 


T-Thttia coniAnc 

XX.U111U bapiens 


a A 107TWT1 R 1 HfTAAni ftO^ 


loOV 


1 AA 

100 


56 


Y73330 


T-Tatyia ccmipne 
xj-uxxxu aapiciib 


xx ixvivx Lionc J7 /ooj protem 

ion/*a 
SCLJUCllCC. 


OIO 

olo 


96 


57 


AF151018 


Homo <mr>ipn«j 

xxuxxiv/ oapioiia 


norv^iot 


yjj 


1 AA 

lull 


58 


AF125042 


Haiti a QaniptiQ 
xxvjxxxu adpiciio 


uibpiiuopiidic j -nuoicouudse 




1 AA 
lOU 


59 ' 


AF1 18670 


Mnmn Qnnipnc 
xxuxxxu ocipiciia 


uipiioii vj pi uicin~uuupicu receptor 


1 0*71 

iy /i 


1 AA 
1UU 


60 


X04494 


Homo sanipinj 

A JL.Vj'lJ.l \J JUL/1 wllO 


tytppi it*q nr nftlvnpntiHp 

piVVUlOUl pUijrpcpLlUC 


1 00^ 
iy\)j 


1 AA 

lull 


61 


AF208865 


Horn ft <i°fti d nQ 


xjrxvxvr 


sift 
OZo 


1 AA 


62 


D15057 


Homo sapiens 


DAD-1 


567 


100 


63 


AF260665 


Homo sapiens 


histone acetyltransferase 


1510 


100 


64 




numo sapiens 


nistone aceiyitransierase 


1429 


96 


65 


AJ277145 


Homo sapiens 


ras-related small GTPase RAB18 


1073 


100 




x yHyDU 


Homo sapiens 


Human secreted protein clone 
uniu/j iz protem sequence oxiij iu 
NO: 106. 


348 


100 


67 


Y82744 


Homo sapiens 


DNA replication and repair 
associated protein (DRASP). 


1028 


100 


68 


Y44486 


Homo sapiens 


Human GPRW recentor rjolvnentide 




1UU 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BING4 
(similar to S. cerevisiae YER082C, 
M. sexta MNG10 and C. elegans 
F28D1.1) 


3196 


100 
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SEQ 

n> 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


in. 
70 


AJZ/OjIO 


riomo sapiens 


•yifiA ■fin ffpr nrAfpin ^04 

£jw* Linger piuieui jut 


1751 


52 


71 


Y loJ14 


riomo sapiens 


pdIapieglU*lli\C piUlCiil j 


4146 


99 




A 171 ^7ft9R 


rioino sapiens 


nrntpin nhAQnluitaQP mpthvl esterase^ 


2017 


100 


74 


Y71082 


Homo sapiens 


Human B-aggressive lymphoma 


1765 


99 


75 


AF225420 


Homo sapiens 


AD025 


734 


100 


76 




riomo sapiens 


•frOTICATOATT All "Fn AT* AP9 

UanbClipUUll idvlvl t\\J~ 


217 


100 


77 


Ar4Uo4/U 


laKiiugu 
rubripes 


1 QTAITl Ar»\/Al ATTTATlll'nP-PJirHnYlljltft 
l"alIimouyi»lupiup<uiC"^cu uuAiiaic 

synthase 


733 


56 


78 


UUU4y 


Homo sapiens 


T-TumQTi cf*nrf±tf*r^ nrAfpiri S1PO ID 

ri uixi an svcreieu pruieiu, o±jv^ ll/ 
NO: 5430. 


650 


99 


*TA 

79 


AL 117635 


Homo sapiens 


nypoineiicai protein 


922 


99 


81 


Z85986 


Homo sapiens 


dJ108Kl 1 .3 (similar to yeast 

oimnroCCAl* TvrATPlTl ^sR PA 111 

suppressor protein orvr v j 


865 


77 


82 


AF183414 


Homo sapiens 


nemin- sens 111 vc jniiiaiiuii laciui z.a 

KUlaSe 


3231 


99 


83 


uOl 143 


— ; 

Homo sapiens 


Unman c?OAr*o+eA t nrfttftin QThO TO 

riuman secretcu proiem, oc\i \u 
wv ^994 


495 


98 


CM 

84 




riomo sapiens 


\F-pthv1mn1^imirlp-cpnQitivp factor 


3744 


99 ! 


Of 

85 


Yi/ /yi 


riomo sapiens 


VAY9 nrntein 


1496 


100 


on 

87 


ArzoJjjo 


riomo sapiens 


/rrAwt-Vi /li'ffiarATi'HQ'HAn factor "3 
glUWUl U11LCI CUUaLlUil lavlUl j 


1944 


99 j 


88 


Yiy/j/ 


riomo sapiens 


rn "NTO 47 S from W0992224'} 


1361 


100 


89 


Ar 1614yi 


nomo sapiens 




1185 


100 


90 


AF161493 


Homo sapiens 


HSPC144 


856 


100 


91 


T"»A C70A 

B25780 


TOO 

787 


numan secreiea protein ock^ iu 


647 


41 


92 


U57344 


Mus musculus 


Meis3 


1007 


89 


93 


A T"» 1 nn OCA 

AF172854 


Homo sapiens 


caraiotropnin-iiKe cytoKine ul,l> 


1 107 


70 


94 


ATI AA 1 1 /! 

AL390114 


Leishmania 
major 


extremely cysteine/ vaime ncn 
protein 




99 


95 


AB016886 


Arabidopsis 
thaliana . 


contains simuanty to aaenyiate 
Kinase~gene__iu. ivro/\z j . 1 o 


9R7 


JO 


96 


AC005525 


Homo sapiens 


F22162 1 


1855 


96 


97 


B20997 


Homo sapiens 


Unmnti nii/slaiA /»<^J/1 Km/linn ni*rttotn 

riuman nucleic aciu-Dinaing protein, 

Mn APP-1 


JOJU 


99 


98 


AJ006692 


Homo sapiens 


ultra high sulfer keratin 


507 


70 


99 


AF172264 


Homo sapiens 


Traf2 and NCK interacting kinase, 
splice variant 1 


6942 


99 


100 


Til AO A 

LI 1239 


Homo sapiens 


homeobox protein 


717 


100 


101 


AC004890 


Homo sapiens 


similar to zinc finger proteins; 
similar to aa^u i ? do 
(PID:g2843171) 


2154 


98 


102 


AC003682 


Homo sapiens 






48 \ 


103 


AF201839 


Rattus 
norvegicus 


dynamin ILTbb isofoim 


4270 


95 


104 


\/nr% ciA 

Y79510 


Homo sapiens 


numan carDonyuraic-dbbULitticu 
pruicm v/ivDnr"u. 


1394 


100 




V7Q^1 n 

i /yoiu 


riomo sapiens 


HiiTTinn rflrlinlivHratp-a^^nf*ifit6*H 

XlUlllCUl V/CU UUlljr \*i aooutiaitu 

protein CRBAP-6. 


1209 


90 


lOo 


AT A0£7/!S 


nomo sapiens 


lixfAAtVipti^nl nTAfpiri 
iiypuuiCllvai uiuit/iii 


1216 


100 


108 


X97260 


Homo sapiens 


Metallothionein 2 


381 


100 


1 AA 

109 


A T AO >1 yl AA 

AL034422 


Homo sapiens 


ajii4ixiij.z {novei proiein^; 


433 


100 


110 


AF191338 


Homo sapiens 


anaphase-promoting complex subunit 

A 

4 


683 


100 


111 


a t aa nn 

AL021712 


— ; 

Arabidopsis 
thaliana 


putative protem 


185 


26 


112 


AF250138 


Homo sapiens 


small stress protein-like protein 
HSP22 


1063 


100 


113 


AL109976 


Homo sapiens 


dJ794I6.1.1 (novel protein) 


4176 


99 


114 


Y36151 


787 


Human secreted protein 


668 


100 
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SEQ 

m 
W 

NO: 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


115 


AF1 10399 


Homo sapiens 


elongation factor Ts 


1666 


inn 


116 


AF210317 


Homo sapiens 


facilitative glucose transDorter familv 

******** w RAM WW V UUUJL/vl VVI Mil 111 IT 

member GLUT9 


2052 


oo 

77 


117 


Y73328 


Homo sapiens 


HTRM clone 082843 protein 
sequence. 


931 


inn 


118 


X04085 


Homo sapiens 


catalase 


2846 


100 


119 


AF147717 


Homo sapiens 


ubiquitin C-terminal hydrolase 
UCH37 


1695 


inn 


120 


X73882 


Homo sapiens 


microtubule associated protein 


3801 


99 


121 


AC004882 


Homo sapiens 


similar to CAA1 682 1 
(PDD:g3255952) 


3223 


mn 


122 


M93311 


Homo sapiens 


metallothionein-III 


421 


inn 


123 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


557 


94 ! 


124 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


222 


53 


125 


AK232009 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 
reductase 


1565 


99 


126 


AB004906 


Ipomoea 
purpurea 


transnosase 


146 


7n 


127 


M60165 


Homo sanien^ 


guanine nnrlpntirip-hinHina 
reeulatorv nrotein 2 


XojZ 


OO 


128 


Y10319 


Homo sapiens 


carnitine carrier 


1 597 


inn 


129 


U75467 


Drosophila 
melanogaster 


Atu 


937 


36 . 


130 


Z21507 


Homo sapiens 


human elongation factor-l-delta 


494 


87 • 


131 


Z21507 


Homo ^aDi^n^ 


human plnn (ration fhrtor-l-Hplta 

UUILlflll vJlV/llgu.LXV/11 Idv IU1 1 Uvl Ul 


yJO 


i on 


132 


Y58633 


Homo ^aniens 


PrntfMn rp oil latino - optia PYnrpcci'nn 

PRGE-26. 


674^ 
0 /H D 


i nn 


133 


Y58633 


Homo saniens 


ProtBin repiilatino optip PYnrp^^inn 

PRGE-26. 


4R1 8 
HOI O 


Q5 


134 


M13692 


Homo saniens 


alnna-l aoin oivprvnrntpin Tvrpf , ni*QnT* 

UlJJLLtl X U.V/1U fat J wVjpi UL^Jll Ul CvUIiSUI 


1UOH 


OO 

yy 


135 


U72970 


Sus scrofa 


calcium/calmodulin-dependent 

orotein kin asp TT isnflrvrm oamma-R 


2723 


99 


136 


G03213 


Homo saniens 


Human secreted nrnfpin SFO TD 

NO: 7294. 


4sn 

H JU 


inn 


137 


AC005102 


Homo sapiens 


small inducible cvtokine snhfamilv A 
member 24 




oo 

yy 


138 


AF155648 


Homo sapiens 


outative zinc fineer orotein 




97 i 


139 


AF144638 


Homo sapiens 


sohinsosine-l-DhosDhate lvase 


2977 


inn 


140 


AF152318_ | 


Homo sapiens 


protocadherin gamma Al 


4778 


inn 


141 


B08517 


Homo sapiens 


Amino acid sequence of a beta- 
tubulin antigen. 


5841 


100 


142 


X56667 


Homo sapiens 


calretinin 


1410 


00 

77 


143 


X92763 


Homo sapiens 


tafazzins 


1605 


100 


144 


Y95293 


Homo sapiens 


Human GEF containing NEK-Iike 
kinase substrate sGNK. 


4092 


99 

yy 


145 


AF226046 


Homo sapiens 


GK003 


1198 


100 


146 


M22877 


Homo sapiens 


cytochrome c 


554 


98 


147 


AJ272212 


Homo sapiens 


protein serine kinase 


2196 


100 


148 


AB026491 


Homo sapiens 


PICK1 


2114 


98 


149 


AB018580 


Homo sapiens 


hluPGFS 


1699 


mn i 


! 150 


X91868 


Homo sapiens 


sixl 


1509 


100 


151 


AF266505 


Mus musculus 


n^eudouridine wnthasp 3 


7 1 35 


OH 


152 


U29170 


Drosophila 
melanogaster 


ANON-23D 


883 


43 


153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8156. 


567 


99 


154 


AY009128 


Homo sapiens 


ISCU2 


138 


100 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITE- 
WATERMAN 
SCORE 


% 

IDENTITY 


1 jj 


AT 141 31 J 


riomo sapiens 


aipna-i,H-iN- 

acetylglucosaminyltransferase . 


1R49 
10fZ 


1 nn 

1UU 


130 


AT71 1 CidAK 
AT 1 1U0H3 


riomo sapiens 


canuiuaie uimor suppressor p 3 3 
itnvji nuinuiug 


1904 


QQ 


157 


AF159297 


Zeamays 


extensin-like protein 


238 


25 


1 CQ 
IJO 


AT 1*2339^ 
AL1333Z3 


Homo sapiens 


Qjyo^rH.D (riomeoDox proiem 


l*tJ / 


inn 

1UU 


159 


AF073298 


Homo sapiens 


small EDRK-rich factor 2 


294 


100 


1 /;n 




riomo sapiens 


ui sman noonucieoproiein loiNrvr 
nomoiog, mdicn 10 rjLL/.g*fUjvuo/ 


HUJZ 


inn 

1UU 


101 




riomo sapiens 


APP10 




100 


162 


AL162751 


Arabidopsis 
thaliana 


putative protein 


194 


32 


103 


a taa^/coo 
AJUU307O 


Homo sapiens 


poly(A)-specific ribonuclease 


3331 


inn 

1UU 


lo4 


A CI 1 hcau 
AT 1 1 /p4o 


Homo sapiens 


long CBL-3 protein 


KAH 


00 


lOJ 


ACUU4UUZ 


Homo sapiens 


similar to ciliary dyne in beta heavy 
cnam, /o/o ounuariry 10 rzjuyo 
rprn«cri irq6^ 

^JrlU.gl 1070-/J 


3U03 


1 A A 
1UU 


100 


TVyfi AQ/IO 

miuy^z 


riomo sapiens 


numan meiauomionein-ie 


JOi 


100 


1 fn 

10/ 


AI719/C4R4 

Arizo4o*f 


nomo sapiens 


n \j>rsA 

WvKJJ*t 


40/51 


100 


105 


AT?1£1 <1 R 
AT 10O 10 


riomo sapiens 


noxA^ioy 


1^04 

1UU*T 


100 


107 


1V1047O3 


riomo sapiens 


ti *% A/van r>0'4"o q m 

iionnogen oeia cnam 


! 94 R9 
ztoz 


100 


170 


M64983 


Homo sapiens 


fibrinogen beta chain 


2679 


100 


1/1 


M3oM4 


Galhis gallus 


fibrinogen beta chain 


1 A<0 


/O 


172 


AF078845 


Homo sapiens 


16.7Kd protein 


786 


100 


173 


AC004774 


Homo sapiens 


Dlx-o 


yz3 


1 AA 
10U 


174 


Z98974 


Schizosacchar 
omyces pombe 


putative vacuolar protein sorting- 
associated protein 


lo5 


*2 1 

31 


175 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


283 


23 


1 /o 


win All A 
W /4/ZO 


Homo sapiens 


Human secreted proiem igyn-y^ . 


1 R70 

15 /y 


1 no 


1 HH 
III 


AJzzZyo/ 


Homo sapiens 


cystinosin 


1 09H 

iyzu 


1 nn 

1UU 


178 


AC024796 


Caenorhabditis 
elegans 


contains similarity to TR:076167 


221 


27 


179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 


1 OA 

loU 


Ar 151803 


Homo sapiens 


/"'/'IT A C »-k»-o> 

Cul-43 protein 


91 < 
Z13 


OO 
Zo 


181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 
JNU. o//j. 


283 


100 


loz 


Yi7/y/ 


Homo sapiens 


Human cell death preventing kinase 
(L/rK- 1 y prorein sequence. 


zo/o 


1 nn 
1UU 


183 


AF234765 


Rattus 
norvegicus 


serine-arginine-rich splicing 
regulatory protein SRRP86 


148 


27 


1 0/1 

184 


A 171 C 1 OCC 

AtIjIojj 


Homo sapiens 


CCji-y/ protein 


1914 
1Z14 


70 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


186 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 
ObJNbUAJN, ruriJNlio ana 
OriJNliWloii^ 


4059 


100 


1 R9 
lot 


AT A9O910 
ALUZZZ35 


riomo sapiens 


rHin/lOl^l A 9 /onr»r»or+^/l Kx/ 

aJiU4zrviu,z ^supponea oy 
GENSCAN, FGENES and 


9^19 
Zj^Z 


inn 


188 


X83543 


Homo sapiens 


APXL 


8513 


99 


1 CO 

loy 




Homo sapiens 


actin binding protein MAYVEN 


31U0 


QO 

77 


190 


M18135 


Rattus 
norvegicus 


smooth-muscle alpha tropomyosin 


1306 


95 


191 


AF9471 Q4 


xJi v/dujjjiiia 

melanogaster 




147 


52 


192 


D30689 


Bacillus 
subtilis 


subunit of nitrite reductase 


113 


29 


193 


Y44984 


Homo sapiens 


Human epidermal protein-1 . 


538 


97 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


194 


DOC £7Q 


Xll/IIlU aapiciio 


T-Tiimjin cpprpt^H nrAtpiti ^pnuprtCG 

XlUlllclll jvU ClvU jJlvJlGlll o^L^Utyll wv/ 

encoded by gene 15 SEQ ID NO:68. 


760 


100 


1 Q5 
19 j 


Annon^i 5 

ADU2U J i D 


787 

/Of 


hAmnlAoiip nf ttiaiujp Hlflc-1 Pftne* Acc 

UUXul/JVgUv ul JLllVJViOv UHA. X gvilw.nww 


1466 


100 


1Q£ 




lVlUb lUUbWUiUb 


jer*y 


2021 


75 


19 1 


at y'l&Am 


XlUIIlU aapiC115 


HT5 10091 1 iYiavH nrAtein i 


632 


• 100 


198 


X56203 


Plasmodium 

lalCipaTUul 


liver stage antigen 


512 


24 


199 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


2027 


63 


OAA 

ZUU 


YQ7937 


xiomo sapiens 


a-giucosiuase i 


4447 


99 


OA1 

2U1 


A 171 A1 A7Q 

Arioiu/o 


caenornaDOius 
elegans 


r*T TT 1 


1 J7J 


46 


aao 

202 


X04 J / 1 


Homo sapiens 


precursor poiypepnue io 
1185) 


Oul X 


ion 


203 


X00474 


Homo sapiens 


pS2 precursor 




ion 


OA/I 

204 


AB029333 


Halocynthia 
roretzi 


rirrxil-l 


074 


54 


2U5 


/l£A1 0 

At 140Uiy 


riomo sapiens 


Vi o»*»atr\r , (3llii 1 ar r»aT^in AtYi5l antliyptl 
nepalUt-cUUldi CaJ LlHOUia allLigCJX 






206 


AF071002 


Homo sapiens 


minK-related peptide 1; MiRPl 


632 


100 


OAT 
20/ 


A 15 AO. 0 1 /CO 

ABUJoloz 


xiomo sapiens 


ueioii iacior z 


744 


100 

1 U\J 


OAQ 
208 


U3U521 


Homo sapiens 


poll XJTTTUr 

r 31 1 xlUM 




100 


OAQ 

209 


A"DAAAA1 1 

Aooooyi 1 


Sus scrofa 


riuosomai protein 


7R9 


ion 

X\J\J 


210 


AB021227 


Homo sapiens 


membrane-type-5 matrix 
metalloprote inase 


3545 


100 


01 1 
211 


a ri oaaoa 
ArloU92U 


— ; 

Homo sapiens 


cycliii L ania«6a 


7777 
z /z^ 


inn 


0 1 0 
212 


ATI AC3/K 

Ar 105365 


Homo sapiens 


V C*\ pnfroncnnrfpr V OCA. 

xv-ui coiransponer jvL/L^ 


S694 


100 

lUv 


213 


U 29244 


Caenorhabditis 
elegans 


similar to numan ^irvJDj trdnsioraiing 
proiein [r jxv.ozz 1 j 


607 


19 


Ol /I 

214 


ALU3353o 


Homo sapiens 


/1L177W7'3 1 ^tiAVpl AfAfpin^ 
aj*f / /riz.3.i ^novoi protein^ 


J 17J 


100 

k \J\J 


01 < 
21 j 


Y^7A1 1 

A52U 1 1 


xiomo sapiens 


T«iie^»lp ^o'fot*iTiiti ati ati ■foftAl* 

rnusuic ucicrniiiiaLiuii ia^iui 




100 


216 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


217 


A T7AA/C7C 1 

Ar00o751 


Homo sapiens 


"DC/1 1A 
Vol 13U 




99 


21o 




Homo sapiens 


VTA AA^OO t-kmtpin 

jviAAUoyy proxem 




99 

yy 


219 


A YA9£901 

AxvU2o29 1 


Homo sapiens 


unnameo proiein prouuci 


oz>u 


100 


09 1 
221 


I o4U45 


riomo sapiens 


opncc variani 01 Saucer adduviaicu 
polypeptide CHl-9al 1-2. 


5851 

JOJ 1 


97 


222 




Homo sapiens 


tenascin-iv ^restnciin^ 


7186 

/ AOU 


100 


223 


A 171 Q/IQAO 

At 134oU2 


Homo sapiens 


coiiiin isoionn 1 


846 


100 


224 


Y17711 


Homo sapiens 


atopy related autoantigen CALC 


1611 


99 


225 


A T7 1 AAAC 1 

AF 190051 


Gallus gallus 


hepatocyte nuclear factor 1 a 


n't J 


! 81 


22o 


A 'fc r A9£9^£ 

AxvU2o2jO 


riomo sapiens 


DnnQm Or? nrntpin At*Arlii/^T 

unnainca proiein proaui/i 


866 


98 


097 

22/ 




ocnizosaccnar 
umyLcb puuuuc 


nuiz-jiKe coiicu-^uu pruicixi 




25 


228 


AF275948 


Homo sapiens 


ABCAl 


11763 


99 


22? 


A 171 /£1 O.C/1 

Ar 1013oh 


jnomo sapiens 


riot v^zoo 


9006 


98 


23U 


VI /IOTA 
1 102 /U 


xiomo sapiens 


paraiemm 


1Q51 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


2379 


99 


232 




xiomo sapiens 


xiuman sxomacn carcinoma cione 
HP10412-encoded protein. 




9Q 

yy 


OOO 

233 


ArU9o2oo 


Mus musculus 


pecanex i 




91 


234 


V64619_Cd 

1 
1 


Homo sapiens 


3U-JNL; v-iyyv xiuman xitii ci^ana. 


796 


100 

J.UV 


235 


V 646 19 cd 
1 


— « 

Homo sapiens 


*2A "KIWI/ 1 QQA UiimQn TJT7 1 r»T\KTA 

3U-INU v-iyyu xiuman jniii cjlmna. 


AICi 


98 


236 


AF227258 


Bos taurus 


RPGR-interacting protein- 1 


1262 


38 


237 


AJ132445 


Homo sapiens 


claudin-14 


1181 


100 


238 


AL034562 


Homo sapiens 


(U684024.2 (prodynorphin (Beta- 


1330 


100 



I 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 




OiVJU I JOL- 

WATERMAN 
SCORE 


0/ 1 

Vo 

IDENTITY 








Neoendorphin-Dynorphin precursor, 
Proenkephalin B precursor)) 






239 


AF262027 


Homo sapiens 


eIF-5A2 


808 


100 


240 


AL079344 


Arabidopsis 
thaliana 


putative protein 


194 


33 


241 


AC002394 


Homo sapiens 


Gene product with similarity to 
dynein beta subunit 


1542 


51 


242 


AJ271361 


Takifugu 
rubripes 


FRANK2 protein 


303 


30 


243 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1476 


48 


244 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1736 


99 


245 


Y10601 


Homo sapiens 


ankyrin-like protein 


5877 


100 


246 


AL121771 


Homo sapiens 


dJ548G19.U (novel protein 
(ortholog of mouse zinc finger 
orotein ZFP64} (translation of cDNA 
NT2RP3001398(Em:AK001596)) 
(isoform 1)) 


3628 


100 


247 


L25314 


Drosophila 
raelanogaster 


actin-related protein 


984 


47 


248 


X63745 


Homo sapiens 


KDEL receptor 


1095 


100 


249 


AF1 12208 


Homo sapiens 


13kDa differentiation-associated 
protein 


816 


100 


250 


AP001707 


Homo sapiens 


human gene for claudin-8, Accession 
No.AJ250711 


1172 


100 


251 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


778 


100 


252 


AL031186 


Homo sapiens 


bK984Gl.l (supported by FGENES) 


532 


100 


253 


Y17531 


Homo sapiens 


Human secreted protein clone BL205 
14 protein. 


639 


100 


254 


AL049843 


Homo sapiens 


dJ392M17.3 (KIAA0349 protein) 


6741 


99 


255 


AJ242972 


Homo sapiens 


TOLLIP protein 


1424 


99 


256 


Y94873 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


257 


AF279865 


Homo sapiens 


kinesin-like protein GAKIN 


2903 


100 


258 


AL024498 


Homo sapiens 


dJ417M14.1 (novel protein) 


589 


100 


259 


R66278 


Homo sapiens 


Therapeutic polypeptide from 
glioblastoma cell line. 


830 


100 


260 


AF1 01784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3226 


99 


261 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


2821 


100 


262 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3149 


99 


263 


AF1 97060 


Homo sapiens 


src homology 3 domain-containing 
protein HIP-55 


2257 


100 


264 


Y86262 


Homo sapiens 


Human secreted protein HAQAR23, 
SEQIDNO:177. 


766 


100 j 


265 


Y56966. 


Homo sapiens 


Human SBPSAPL polypeptide. 


2779 


100 


266 


Y56966 


Homo sapiens 


Human SBPSAPL polypeptide. 


1018 


99 


267 


AJ300465 


Homo sapiens 


putative white family ATP-binding 
cassette transporter 


1557 


95 


268 


AC004030 


Homo sapiens 


E21856 2 


3579 


99 


269 


X55954 


Homo sapiens 


HL23 ribosomal protein 


714 


100 


270 


AB033921 


Mus musculus 


Ndrl related protein Ndr2 


1855 


94 


271 


AF081886 


Homo sapiens 


EROMike protein 


1905 


99 


272 


AF166492 


Homo sapiens 


small GTPase RAB6B 


1060 


100 


273 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 


274 


W88667 


Homo sapiens 


Secreted protein encoded by gene 
134 clone HAIBP89. 


1530 


99 


275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


Z47500_cdl 


Homo sapiens 


11 -MAY- 1998 Human RHOH gene 
sequence. 


1161 


100 


277 


AB049188 


Equus cabailus 


ubiquitin C-terminal hydrolase 


1118 


96 
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278 


AF270647 


Homo sapiens 


GTT1 


1564 


100 


279 


AF143956 


Mus musculus 


coronin-2 


OA 1 A 


94 


280 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


Oil 

911 


92 


281 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


1031 


100 


282 


D83948 


Rattus 
norvegicus 


Sl-1 protein 


3975 


90 


283 


Y14768 


Homo sapiens 


I Kappa B-like protein 


2037 


100 


286 


AL031316 


Homo sapiens 


dJ28O10.3(HSDllBl 
(hydroxysteroid (1 1-beta) 
dehydrogenase 1) 


294 


100 


. 287 


D64109 


Homo sapiens 


tob family 


1773 


99 


288 


AB026043 


Homo sapiens 


MS4A7 


1230 


100 


289 


M61866 


Homo sapiens 


Krueppel-related DNA-binding 
protein 


209 


90 


290 


AJ001810 


Homo sapiens 


mRNA cleavage factor 1 25 kDa 
subunit 


1217 


100 


291 


Y99454 


Homo sapiens 


Human PRO 1605 (UNQ786) amino 
acid sequence SEQ ID NO:395. 


694 


100 


292 


Y44824 


Homo sapiens 


Human molecule associated with cell 
proliferation, MACP-4. 


2370 


100 


293 


AJ276101 


Homo sapiens 


GPRC5B protein 


2099 


100 


294 


AF161406 


Homo sapiens 


HSPC288 


719 


100 


295 


Y58628 


Homo sapiens 


Protein regulating gene expression 
PRGE-2L 


1276 


100 


296 


U91561 


Rattus 
norvegicus 


pyridoxine 5-phosphate oxidase 


1239 


87 


297 


L02956 


Xenopus 
Iaevis 


ribonucleoprotein 


1624 


83 


298 


AF226730 


Homo sapiens 


Cytl9 


1729 


99 


299 


AF226730 


Homo sapiens 


Cytl9 


906 


98 


300 


Y54324 


Homo sapiens 


Amino acid sequence of a human 
gastric cancer antigen protein. 


718 


89 


301 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase 
isoform 


1606 


100 


302 


Y32206 


Homo sapiens 


Human receptor molecule (REC) 
encoded by Incyte clone 2825826. 


1676 


98 


303 


AF247565 


Homo sapiens 


hepatocellular carcinoma associated 
ring finger protein 


525 


100 


304 


AF208844 


Homo sapiens 


«■ Jf AAA 

BM-002 


428 


100 


305 


AC004983 


Homo sapiens 


similar to PID:g3 877944 


1988 


100 


306 


AL132978 


Arabidopsis 
thaliana 


putative protein 


210 


25 


307 


Y10530 


Homo sapiens 


olfactory receptor 


1645 


100 


308 


AF1 80681 


Homo sapiens 


guanine nucleotide exchange factor 


3597 


100 


309 


AF111856 


Homo sapiens 


sodium dependent phosphate 
transporter isoform NaPi-3b 


3591 


99 


310 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


311 




Homo sapiens 


cE146D10.2 (mercaptopyruvate . 
suliurtransierase (bu z.oA.J.)) 


1 coo 

1598 


i aa 

100 


312 


X79535 


Homo sapiens 


beta tubulin 


2348 


100 


313 


AF070658 


Homo sapiens 


HSPC002 


861 


1 AA 

100 


314 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 


317 


Z37986 


Homo sapiens 


phenylalkylamme binding protem 


1258 


100 


320 


AB047892 


Macaca 
fascicularis 


hypothetical protein 


258 


82 


321 


Y25755 


Homo sapiens 


Human secreted protein encoded 
from gene 45. 


1440 


100 


322 


AB016531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein 


274 


49 
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SEQ 

m 

MA. 

nv. 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 






mail alia 








325 




Homo Sapiens 


DNA polymerase iota 


3691 


99 


326 


A7UU70 


nuiuu sapiens 


UW/D-UKQ 


1450 


96 


327 


AF152325 


Homo sapiens 


protocadherin gamma A5 


4769 


100 




API SI Rftt 


riomo sapiens 


Cul-45 protem 


1970 


100 


329 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 




AT7171 1 AO 


Homo sapiens 


retinal degeneration B beta 


1302 


95 


331 


W54040 


Homo sapiens 


Human interferon-inducible protein, 
HIFI. 


484 


98 


332 


AF024617 


Homo sapiens 


transcription-associated zinc ribbon 
protein 


691 


100 


333 


U19181 


Rattus 
norvegicus 


Rabin3 


2129 


90 




VjUjo// 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7958. 


621 


100 




at nnsK&o 


Homo sapiens 


bK223H9.2 (ortholog of A. thaliana 
F23F1.8) 


626 


1 AA 

1VU 


336 


AFl 10774 


Homo sapiens 


adrenal gland protein AD-001 


647 


100 


DD / 


A DAI 1 A1 A 


Homo sapiens 


Kruppel-type zinc finger protein 


1674 


58 




ArzU /oOO 


Homo sapiens 


ethanolamine kinase 


129 


100 


340 


AC020579 


Arabidopsis 
thaliana 


putative 

phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


50 


•341 


Y26J/0 


Homo sapiens 


Secreted peptide clone pe503 1 . 


944 


100 


342 


U32274 


Saccharomyce 
s cerevisiae 


Ydr386wp;CAI:0.12 


191 


37 


343 


AO 1771 


synthetic 
construct 


vascular anticoagulating protein 


1661 


99 


344 


AF220052 


Homo sapiens 


uncharacterized hematopoietic 
stem/progenitor cells protein 
MDS032 


1285 


100 


345 


Y70400 


Homo sapiens 


Human cell-signalling protein-2. 


754 


100 




i JvyZo 


Homo sapiens 


Human fetal brain cDNA clone 
vcl6_l derived protein. 


962 


100 


3A7 


Arlo34x6 


Homo sapiens 


28.4 kDa protein 


1329 


100 


JtO 


ACUUoU69 


Arabidopsis 
thaliana 


putative cleavage and 
polyadenylation specifity factor 


1383 


55 




ALU Jzoi 1 


Caenorhabditis 
elegans 


Y106G6H.8 


194 


39 




u/uooy 


Homo sapiens 


Fas-ligand associated factor 3 


167 


23 


jj l 


I yJ40o 


Homo sapiejis 


Amino acid sequence of a potassium 
channel interactor protein. 


1182 


92 


352 


AF005856 


Drosophila 
yakuba 


anon2A5 


111 


45 


353 


AJ271684 


Homo sapiens 


myeloid DAP12-associating lectin 


1013 


100 




A T7HOQ1 (\(\ 1 


Homo sapiens 


WD-repeat protein 6 


2882 


99 


355 


U51730 


Murine 
leukemia virus 


reverse transcriptase 


316 


42 


J JO 


.LOIKH / 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


/ 


nsn/ii7 

JL/Jl/OX / 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


358 


.rVT iOlHOZ 


Homo sapiens 


HSFC314 


1059 


93 


359 


AB029488 


Homo sapiens 


CllorGl 


758 


99 | 


360 


AJ251024 


Homo sapiens 


puianvc uuuiaxiL uiuLtujg protein ag 




100 


361 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2074 


74 


362 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2153 


74 
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SCORE 




363 


AC007153 


Arabidopsis 


100632 


156 


24 






thaliana 








364 


AF197927 


Homo sapiens 


AF5q31 protein 


3992 


99 


365 


D28500 


Homo sapiens 


mitochondrial isoleucine tRNA 


4286 


98 






synthetase 






366 


X97868 


Homo sapiens 


arylsulphatase 


3141 


98 


367 


AL162048 


Homo sapiens 


hypothetical protein 


1532 


100 


368 


L36062 


Mus musculus 


steroidogenic acute regulatory 


189 


25 








protein 






369 


AF1 13249 


Homo sapiens 


multiple domain putative nuclear j 


1022 


59 








protein 






370 


M15888 


Bos taurus 


endozepine-related protein precursor 


2425 


84 


371 


X66363 


Homo sapiens 


serine/threonine protein kinase 


2562 


100 


372 


W74802 


Homo sapiens 


Human secreted protein encoded by 


1532 


89 








gene 73 clone HSQEL25. 






373 


AF100772 


Homo sapiens 


tenascin-Ml 


11535 


99. 


374 


. AF090934 


Homo sapiens 


PRO0518 


382 


100 


375 


AB021643 


Homo sapiens 


gonadotropin inducible transcription 


2761 


99 








repressor-3 






376 


AB049758 


Homo sapiens 


MA WD binding protein 


1331 


100 


377 


AF070666 


Homo sapiens 


Kruppel-associated box protein 


466 


97 


378 


S59342 


Mus sp. 


nuclear pore complex glycoprotein 


464 


60 








p62 






379 


AF149205 


Mus musculus 


Su(var)3-9 homolog Suv39h2 


1690 


88 


380 


AF227906 


Homo sapiens 


UDP-glucose:glycoprotein 


7851 


99 








glucosyitransferase 2 precursor 






381 


AF118566 


Mus musculus 


hematopoietic zinc finger protein 


1769 


92 


382 


AK000619 


Homo sapiens 


unnamed protein product 


810 


100 


383 


AF227906 


Homo sapiens 


UDP-glucose:glycoprotein 


7851 


99 








glucosyitransferase 2 precursor 






384 


AF1 17946 


Homo sapiens 


Link guanine nucleotide exchange 


2363 


100 








factor II 






385 


AF125390 


Drosophila 
melanogaster 


L82G 


139 


41 


386 


Y94907 


Homo sapiens 


Human secreted protein clone 


1092 


50 








cal06 19x protein sequence SEQ ID 












NO:20. 






387 


U18795 


Saccharomyce 


Yel064cp 


206 


28 






s cerevisiae 








388 


AF177388 


Homo sapiens 


cancer-amplified transcriptional 


10748 


99 








coactivator ASC-2 






389 


AJ002744 


Homo sapiens 


UDP-GalNAc:polypeptide N- 


3469 


96 








acetylgalactosaminyltransferase 7 






390 


AF097366 


Homo sapiens 


cone sodium-calcium potassium 


3166 


100 








exchanger 






391 


AF217525 


Homo sapiens 


Down syndrome cell adhesion 


5337 


60 






molecule 






392 


U81035 


Rattus 


ankyrin binding cell adhesion 


3967 


91 






norvegicus 


molecule neurofascin 






393 


X65224 


Gallus gallus 


neurofascin 


4097 


78 


394 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 


4292 


99 








-19 to 4525) 






395 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


396 


AB017026 


Mus musculus 


oxysterol-binding protein 


2173 


98 


397 


AL035587 


Homo sapiens 


dJ475N16.4 (KIAA0240) 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 


722 


92 








gene 85 clone HSDFV29. 






399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 


1637 


99 








(HYDRL-8). 
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400 


AF0397I8 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homologs 


325 


43 


401 


AE000877 


Methanotherm 
obacter 
thennoautotro 
phicus 


conserved protein 


231 


36 


ACYJ 


12/ /iO 


Homo sapiens 


Human secreted protein encoded by 
gene No. 79. 


1539 


99 


Af\1 




Homo sapiens 


CLPP 


615 


100 




AUJ4/5 


Rattus 
norvegicus 


ribosomal protein L35a (aa 1-1 10) 


576 


99 


twv 




Homo sapiens 


LOMP protein 


252 


44 


40,7 


TT7A730 


Mus musculus 


tibrosin 


288 


76 


409 


AL033378 


Homo sapiens 


dJ323M4.1 (KIAA0790 protein) 


6026 


99 


A1 A 


AM326 


Homo sapiens 


glutaminyl-tRNA synthetase 


7577 


99 


41 1 
Hi 1 


V/r 1 coe 

AoIjoj 
T AtonioA 


Bos taurus 


Dolvnucleotide adpjivlvltrflncfpraeA 
. " ./ -j — — ~~ ^ 


3715 


nn 




ArZ17190 


Homo sapiens 


MLEL1 protein 


5271 


99 


414 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6896. 


314 


95 


41 j 


AJ245922 


Homo sapiens 


alpha-tubuiin 8 


2370 


100 


/ii/: 
4io 


Ar203032 


Homo sapiens 


neurofilament protein 


220 


21 


41 / 


Z.97653 


TT • 

Homo sapiens 


C380A1.2.1 (novel protein (isoform 

0) 


1567 


100 


/1 1 o 

418 


AJ404326 


Homo sapiens 


SR+89 


1871 


99 


A 1 A 

4iy 


AJ404326 


Homo sapiens 


SR+89 


902 


64 


/IOA 

4zU 


Ar 134726 


Homo sapiens 


G9A 


5334 


99 


/lOI 

421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


288 


39 


42z 


W21733 


Homo sapiens 


NIP-1 encoded by clone 59. 


110 


72 


423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


951 


76 


A^i A 

424 


L28035 


Mus musculus 


protein kinase C gamma 


3768 


98 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


AT? 
42/ 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


266 


49 


428 


X61118 


Homo sapiens 


TTG-2a/RBTN-2a 


876 


100 


42 y 


Z96932 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


83 


430 


AJ277291 


Homo sapiens 


HELG protein 


678 


72 


431 


von 1 ci 

X82157 


Homo sapiens 


hevin 


3525 


99 


432 


AC007192 


Homo sapiens 


P85B_HUMAN; PTDINS-3- 
KINASE P85-BETA 


3825 


99 


43J 


A T AO mio 

ALU21918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1713 


50 


4j4 


ArUo4464 


Rattus 
norvegicus 


GTP-binding protein REM2 


141 


29 


43^ 


A T A/I A*7AC 


Homo sapiens 


dJ622L5.2 (novel protein) 


1756 


98 


436 


M14513 


Rattus j 
norvegicus 


(Na+ and K+) ATPase, alpha(III) 
catalytic subunit 


4269 


99 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase I, 
largest subunit 


8777 


98 


4Jo 


D87076 


Homo sapiens 


similar to human bromodomain 
protein BR140(JC2069) 


3067 


100 


439 


L43912 


Macaca 
mulatta 


mannose-binding protein A 


589 


93 


~440 


D31763 


Homo sapiens 


i±(x\jy~t\j piuicm io ivruppci-reiateci. 


927 


49 


441 


U70976 


Homo sapiens 


arrestin 


2068 


99 


442 


B08069 


Homo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAPA). 


2343 


99 


443 


AF1 00662 


Caenorhabditis 


contains similarity to ubiquitin 


166 


24 
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elegans 


carboxyl-terminal hydrolase (Pfam: 












UCH-l.nmm, score: 28.46) (riam. 












UCH-2.nmm. score: 47.53) 






AAA 

444 


D78017 


Rattus 


XTT7T A 1 

NFI-A1 


200/ 


AO 

98 






norvegicus 








445 


AT aaac/ca 


Homo sapiens 


ajj/ciu.i (novel A i rase) 


Ln 15 


1 AA 
lUU 


/l A Q 

44o 


AJ24254U 


Volvox carter! 


hydroxyproline-rich glycoprotein 


1 A 5 
IOj 


34 






i. nagariensis 


UZj-rXss\jr 










riomo sapiens 


^rNr^j) / proiein 




1 AA 


4jU 




riomo sapiens 


z*fNrzj/ proiein 




70 


451 


A "CI OA^AC 

Arl7U7Uo 


Homo sapiens 


i-oox protem IJdAj 


j /uu 


OA 

yy 


/ICO 

452 


A VAAOAOA 

AK002080 


Homo sapiens 


unnamed protein product 


1 j4o 


AA 


453 


L32977 


Homo sapiens 


Rieske Fe-S protein 


1 OlO 


A1 


A CA 

454 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 




5/ 


455 


VA 1 1 A 1 

Y01141 


Homo sapiens 


Secreted protein encoded by gene 7 


i 1 A 


AA 








— 1 T ITT T7 A AA 

clone HTLFA90. 






ACC 

456 


AB006631 


Homo sapiens 


The human homolog of mouse Cux-2 


ODDV 


1 AA 
1U0 


457 


AF067165 


Homo sapiens 


zinc finger protein 3 


977 


64 


458 


AF038169 


Homo sapiens 


unknown 


t A 

154 


38 


459 


W75214 


Homo sapiens 


Human secreted protein encoded by 


1180 


95 








gene 19 clone HRSMC69. 






460 


U97002 


Caenorhabditis 


similar to acyl-CoA dehydrogenases 


583 


37 






elegans 


and epoxide hydrolases; Pfam 












domain PF00441 (Acyl-CoA_dh), 












Score=57.4, E~value=1.7e-16,N=2; 












contains similarity to Pfam domain 












PF00702 (Hydrolase), Score=57.4 a 












E-value=le-13, N=l 






461 


AK023114 


Homo sapiens 


unnamed protein product 


1041 


AA 

99 


462 


M93134 


Friend murine 


pol protein 


289 


A A 

44 






leukemia virus 








a a 

463 


AF055473 


Homo sapiens 


GAGE-8 


ziz 


An 
47 


466 


Y51415 


Homo sapiens 


Human wild type pKe83 protem. 


2625 


100 


467 


Y51417 


787 


Human pKe83 splice variant protein 


2433 


1 AA 


468 


Y57936 


Homo sapiens 


Human transmembrane protein 


1629 


96 








HTMPN-60. 






469 


D38552 


Homo sapiens 


The hal539 protein is related to 


2995 


100 








cyclophilin. 






470 


Y70013 


Homo sapiens 


Human Protease and associated 


3530 


100 








protein-7 (PPRG-7). 






471 


AJ224747 


Homo sapiens 


C-terminal variant of hINADL 


7969 


100 








including 2 amino acid exchanges 












and an insertion of 28 amino acids in 












frame. 






472 


W99665 


Homo sapiens 


Human secreted protein clone 


1546 


100 








dul57_l2protein. 






473 


W99665 


Homo sapiens 


Human secreted protein clone 


AAO 

998 


AO 

98 








du 1 d 7_1 2 protem . 






AHA 

474 


X63526 


Homo sapiens 


homologue to elongation factor 1- 


22/3 


OA 

yy 








gamma irom A.sanna 






4/5 


X15940 


Homo sapiens 


liposomal protein L31 (AA 1-125) 


044 


1 AA 


Ana 
4/0 


TV A^AOTI 

M60832 


Homo sapiens 


alpna-2 type Vlll collagen 




oo 
yy 


Ann 
nil 


AF039697 


Homo sapiens 


antigen NY-CO-3 1 


1213 


97 


AHO 

478 


AF 156929 


Sus scrota 


inflammatory response protein 6 


1 coo 

1588 


83 


nly 


Ar2o4/i / 


Homo sapiens 


FYVE domain-containing dual 


JOIV 


00 

yy 








specificity protein phosphatase 












FYVE-DSP2 






480 


AF044578 


Homo sapiens 


putative DNA polymerase; POL4P 


2478 


94 


481 


X89750 


Homo sapiens 


TGIF protein 


1413 


100 



I D 
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482 


M93107 


Homo sapiens 


(R)-3-hydroxybutyrate 
dehydrogenase 


1663 


96 


483 


U58334 


Homo sapiens 


Bbp/53BP2 


1556 


41 


A OA 

4o4 


AF151538 


Homo sapiens 


deoxycytidyl transferase; Revlp 


4281 


99 


AOC 

485 


Z98884 


Homo sapiens 


dJ467Ll.l (KIAA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oligophrenin-4 


3682 


100 


A OT 

487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 


2969 


1 100 


488 


X56123 


Mus musculus 


talin 


4353 


77 


489 


AJ278112 


Homo sapiens 


putative cell cycle control protein 


335 


23 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 115 clone HOVBA03. 


1013 


98 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 


509 


36 


492 


X90530 


Homo sapiens 


ragB 


1926 


99 


493 


X90530 


Homo sapiens 


ragB 


1405 


99 


494 


X90530 


Homo saniens 

A, " 




1893 


OA 


495 


AL022394 


Homo sapiens 


dJ51 1B24.3 (KIAA0395 (probable 
homeobox protein)) 


4990 


99 


496 


Y11395 


Homo sapiens 


lanthionine synthetase C-like protein 
1 


2168 


100 


497 


| AJ010119 


Homo sapiens 


Ribosomal protein kinase B (RSK-B) 


4001 


100 


498 


G01563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 


G01082 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5163. 


549 


100 


501 


AC004142 


Homo sapiens 


similar to murine leucine-rich repeat 
protein; possible role in neural 
development by protein-protein 
interactions; 93% similarity to 
D49802 (PID:gl369906) 


3676 


100 


502 


AL1 17544 


Homo sapiens 


hypothetical protein 


1226 


100 


503 


AF203032 


Homo sapiens 


neurofilament protein 


5115 


99 


504 


AL034417 


Homo sapiens 


bK2 1 5D 1 1 .2 (similar to rat gene 33) 


2476 


100 


505 


X69090 


Homo sapiens 


190kD protein 


7546 


99 


506 


U58755 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl.5; coded for by C. elegans 
cDNA ykl3hl0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C. elegans cDNA yk46d5.5; 
coded for by C. elegans cDNA 
yk43c2.5; coded for by C. elegans 
cDNA yk46e8.3; coded for by C. 
elegans cDNA yk43c23; coded for 
by C. elegans cDNA yk46d5.3; 
coded for by C. elegans cDNA 
ykl3fl0.3; coded for by C. elegans 
cDNAyk34bl.3 


782 


55 


507 


AJ293309 


Homo sapiens 


NHP2 protein 


801 


100 


508 


U39045 


Rattus 
norvegicus 


cytoplasmic dynein intermediate 
chain 2B 


3241 


97 


509 


AF063231 


Mus musculus 


cytoplasmic dynein intermediate 
chain 2 


3159 


97 


510 


AJF202893 


Mus musculus 


Kif21b 


4336 


95 


-j 1 1 


VI 31 1 s 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 


512 


AB030207 


Homo sapiens 


G gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 
interacting protein; PBR-BP/PRAX1 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 
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IDENTITY 


515 


D90868 


Escherichia 
coli 


similar to 


1489 


inn 


516 


X98834 


Homo saniens 


zinc fin&er nrotein Hsal2 


5290 


1 uu 


517 


AF055668 


Mus musculus 


aDODtosis-linked eene 4 deltaC form 


2904 


/ o 


518 


AFO 19926 


Mus musculus 


protein kinase 


1694 




519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo ^aniens 


RRlcDa nuclear nore comnlev nrotein 

l/UXVLSCl llllvlvCU Uvlw w\SlllLSlV/Y JJlUlwliJ 


2313 


77 


521 


1 Y08612 


Homo twinipn^ 


RSlfDa nnrlear nnrp rnmnlpY nrntPin 

OOftJ-Stl 11U.U1CCU UVJl C wvSllipiwV JJl LI twill 


1 JUt 


00 

77 


522 


AL096766 


Homo saniens 


dA59H18 1 ACIAA0767 nrotein} 


2497 


ion 


523 


i AF 186249 


Homo sanien*? 


<;iy transmemnranp pnitheHal anfrijypn 

OlA UCUlOlllvlilUl tlllw CpilllVllCll Ullllgl'll 

of nrostate 


17Q0 

1 f 7w 


100 


524 


AB029012 


Homo sapiens 


KIAA 1089 protein 


4933 


100 


525 


AB026893 


T-Tnmn <?anipn«i 

H.U1JLI\J oapivllo 


vcuwuicu Vtiuiici 111 




i nn 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665 2 


1488 


47 


529 


X14830 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


100 




UoUhho 


Caenorhabditis 
eiegans 


coded for by C. eiegans cDNA 
ykl72e6.3; coded for by C. eiegans 
cDNA ykl58f7.3; coded for by C. 

a Izarra no oTYNTA \r\s 1 ^Q-P7 ^ • r-nAaA fnv 

eiegans cl/ina yKiooi/.j, coaea ior 

Kv C* plpfranc rT^"NIA \Ar\T)e*f\ ^ 

oy Ks. eiegans ci^iN/\ yjs.x /<t,cv)*j 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


88 


S77 


7O9OI < 
AiOZZl J 


xiomo sapiens 


ajoovjz.z ^myosm, neavy 
polypeptide 9, non-muscle) 


QQOO 


1 AA 
100 


j j j 




xiomo sapiens 


adlican 


OT7 
11 1 


31 


WA 


a 17700^1 7 


nomo sapiens 


N-acetylgalactosamine-4-O- 
buiiuLrdHbierdSc 




59 


j j j 


AT 19199R 

jTVIj ix. 17.60 


ItUlllU octpiCIlS 


"K A 1 fill 4 ^ ^Ipr^Vctrm an A Qf*r*7 
U/VIOIIM-.J ^lcv/Kdirul dim ocL / 

uuuiaiii piuiviii^ 


^^^^ 


QO 

77 


536 


AJ27I055 


1YJLUO UIUovUIUj 


tmniintc Vir^mpnHrw rtrA+pin ^ 

llUl^ULrlO llUlilCUUUA piUiClil \J 


1794 


7^ 

/o 


537 


AF 180473 


Hntnfi ^anipn<i 

1 1UIHU oaLFlWllO 


Nnt?n 


£.£A> I 


i no 


538 


AF071059 


Mus musculus 


zinc finger RNA binding protein 


1089 


■ 51 


539 


AF023453 

XVI UXfJTJJ 


Haiti ft canipno 

X L\JLLl\J aajJIdlo 


npfiTi-rplni'prJ Tirrvtpin ^-Kp^a 
aV^ULll lCldlCU JJllHCLU 3 U\jVU 


9710 


lull 


540 


AC003030 


Homo sapiens 


R29828_l 


1401 


70 


S41 




numu aapiCIla 




99 OA 


1 AO 
1UU 


542 


AL121889 


Homo sapiens 


dJ1076E17.1 (KIAA0823 protein 
(coij tin ues in /MjUzdoUj)) 


2152 


100 






"Rnf+iic 
XvaiLUd 

norvegicus 


uuoj 


1ZJ5 


Ofi 

70 






TJ nmrx conipnc 

numu bapiciib 


I-Tiimctn pof rata A nrnfoin CpA 77^ 

nuuidji secreted protein, oxiv< it-' 
NO: 6731. 




OT 

7/ 




1 "j / J7J 


numu adpicllb 


u anscrxpuon iac tor i r 11x1 


ZJ / J 


i on 


546 


AT 133S4S 


TTrtinrk c^niPtic 
riUillU odpiCUb 


r\ A ^ RA"M 1 A. 1 ^tir»\/Al TM'rtfoi'ti cimilar 

oajooin ih-.i ^novci protein dunudr 

IU a UUal ^pCwilvlL^ piJUopiialaotJy 


i?04 


QQ 

77 


547 


X83618 


Homo sapiens 


hydroxymethylglutaryl-CoA 

cvntha^p 


2647 


100 


548 


AF134726 


Homo <! aniens 


NG37 


*tJJ7 


00 

77 


549 


AB035356 


Wnmo sanipnQ 


npnrPYin T.atnfta nrAtPin 
iicuiCA.111 i-cxipiia piVJLClll 




00 

77 


551 


AB037901 


Homo <ianip.ns 


ffpnp amnlifipH in snnammiQ pp11 

gv^Jlu cUlipiillvu ill dVJUCUllV/Ua L/Cll 

carcinoma- 1 


S91S 


00 

77 


552 


AR043634 


TTnmo Qanipns 


PAR-fiA 


OOJ 


ion 


553 


AP000693 


TTnmn tmnipnc 
±jl\jiihj oapiwio 


pal Liai \jUO 


to / J 


00 

77 


554 


AF002223 


Homo sapiens 


myotubularin related 1 


3490 


100 


555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PIDrgl 171682) 


1611 


100 


556 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


8328 


100 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


100 



WO 01/57190 



PCT/US01/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


c.co 

JJO 


YACC77. 


— — : 

Homo sapiens 


— : : — — 

kinesin heavy chain 


450U 


1 AA 

100 




A rV771£< 
AJ/ / / JUJ 


Homo sapiens 


polyglutamine^ontaining protein 




36 


560 


AF205600 


Homo sapiens 


transposase-like protein 


407 


27 


JOi 


V71 IOC 
A / 1 1 1 J 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1 A1 A 

1914 


100 . 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


97 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


897 


^ 100 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


err 

565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


err 

566 


AL121893 


Homo sapiens 


bA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(KBBP9)) 


1012 


100 


C£*r 
567 


A T 1 1 TO CI 

AL1 17352 


Homo sapiens 


OJ876B10.2 (novel protein (ortholog 
oi rat EX084)) 


3713 


99 


C/CO 
JOO 

"569 


AF228603 
AF239243 


Homo sapiens 


pleckstnn 2 


1 OA t 

1841 


100 


Homo sapiens 


histone deacetylase 7 


3244 


86 


570 


AF087695 


Mus musculus 


veli3 


989 


100 


571 


A T^A>1 ZTO O 1 

AB046381 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sapiens 


R26529J2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 
sequence. 


274 


52 


574 


W76734 


Homo sapiens 


Human mDia Rho targeting protein. 


712 


32 


575 


AL121935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.homolog)) 


853 


78 


576 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQIDNO:l32. 


2123 


99 


oil 


at ionir 

AL121716 


Homo sapiens 


JTOAOT^OO O j _ * \ 

dJ202D23.2 (novel protein) 


6329 


99 


578 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


C~IC\ 

579 


X92715 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


97 


f OA 

580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 


98 


CO 1 

581 


vnoo i o 

X78817 


Homo sapiens 


pi 15 


H48 


44 


582 


AJ251245 


Rattus 
norvegicus 


SECIS binding protein 2 


3086 


71 


583 


AF1 13125 


Homo sapiens 


E-l enzyme 


581 


100 


CO A 

584 


Ml 9529 


Sus scrofa 


follistatin A 


1906 


98 


cor 

585 


AF1 69677 


Homo sapiens 


leucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 


cor 

586 


D87685 


Homo sapiens 


similar to human transcription factor 
TFES(S34159). 


8083 


99 


587 


Y00876 


Homo sapiens 


Human LAPH-1 protem sequence. 


2H0 j 


100 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


2lll 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCN1 (P1:A48126) 


12033 


99 


590 


A T AO A A CO 

AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 


100 


591 


Y57396 


Homo sapiens 


Human lysoenzyme LYC4 
polypeptide. 


814 


100 


592 


A TOATO/IO 

AJ297743 


Mus musculus 


torsinB protein 


1448 


85 j 


593 


AF164796 


Homo sapiens 


NADH:ubiquinone oxidoreductase 

X ICY T\ *""v 1 'it 1 

MLRQ subumthomolog 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


749 


94 






— — ; 

Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


824 


1 AA 

100 


596 


Y77123 


Homo sapiens 


Human neurotransmission-associated 
protein (NTAP) 998868. 


2102 


98 


597 


AF215703 


Drosophila 


KISMET-L long isoform 


1880 


65 
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SEQ 
ID 
iNu: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


^DE^^T^Y 






m p 1 a n cio a <?tf* r 








598 


AF070447 


Homo sapiens 


barrier-to-autointegration factor 


| 290 


90 


oyy 


YS6903 


FlaSlIlUUlUlU 

falrinanim 
jicuL»ipai uiu 


livei bulge antigen 


172 


99 


600 




A4hq Tnii^niliiQ 

IVJUO IJIUatUlUO 




202 


S3 


601 


AB004109 


Cricetulus 


phosphatidylserine synlhase II 


2262 


92 


602 


U94988 


Mus musculus 


Nulpl 


2912 


89 


603 


U74700 


1V1US UlUSwUlUS 


Mil In 1 
INUipi 




50 


604 


AF006964 


XTUUIU bapiCIlb 


iCOUUlUUlallUU aUU sister UinUlilallU 

f*r\Vi aci An nrAtpin nnmAlnd 
L<unesiun piuiem iiuinisiu<£ 




ion 

1UU 


605 


AF006264 


Homo sapiens 


recombination and sister chromatid 

paIiaciati AFAtAin lifMTif\lr»or 

eunesiun pruieni nuinoiug 


2530 


100 




YR9960 


nuiiiu sapiens 


RanfrAPl 
IvaIl^J/A.r l 


909Q 


ion 

1UU 


607 


YR9960 


IlUillU Sap 1 CI IS 


IvaU^J/\r l 


1 R43 


07 

y 1 


608 


AF160909 


Drosophila 

IIieiaUUgdSLcT 


BcDNA.LD0347 1 


943 


58 


610 


X74801 


Homo sapiens 


gamma subunit of CCT chaperonin 


2745 


99 


Oil 


AT A31ZL97 


Homo sapiens 


Qjio/Aiy.i ^novei protein) 


lOUo 


1 AA 
1UU 


A19 


V7 1 A79 
I /1U/Z 


Homo sapiens 


Human memorane transport proteni, 

\>fTRP 17 




1 AA 
1UU 


613 


XI 6396 


Homo sapiens 


precursor polypeptide (AA -29 to 

31 ^\ 
J ID) 


1749 


100 


014 


ATfAAAOCI 


— : 

Homo sapiens 


unnameQ proiein prouuci 


1 81 A 
1 514 


OQ 

yy 


01 J 


A"RA1 1 19C 


Homo sapiens 


jviaaujjo proieui 


J/Ol 


DO 

yy 


010 


TT1G3£1 

u lyjoi 


Petromyzon 
marinus 


INr-loU 






617 


AF04SSSS 


nuiiiu sapiens 


WUSC11 


1908 


100 

1UO 


61 R 


AFOd^SSS 


fiuuio sapiens 


wDScn diiemdiivo spnecu prouuui 


1 31 R 


100 

1UU ! 


619 


TT99990 


JreilS Lai US 


IlDUSUIUal prULvlU i-rr 1 


198 


100 
lUv 


690 


V1716Q 


numu sapiens 


re idled piuiem 


1 R1Q 

1017 


1 100 
luv 


691 

1 


Y1906S 
1 1/.VUJ 


nuiiiu sapiens 


hMnnS6 
mNupjQ 


90^6 
Z7JO 


yy 


69? 


AF1777SR 


XT.U1HU sapiens 


iiKirniitin er\pr»i'fir* r\rf*tA5icp 1^ 

uuiu^uiiui speuiiiu piuiedse id 




100 


69 3 


AF31749S 
/\r 31/ ^tlj 


nmnu sapiens 




3R66 


100 


624 


AL050297 


Homo sapiens 


hypothetical protein 


1227 


99 


69 S 


AP00790A 


riomo sapiens 


PP97393Q 1 


33QR 


00 


626 


Z68747 


Homo sapiens 


imogen 38 


2024 


99 


OZ/ 


£0o/4/ 


Homo sapiens 


imogen 38 


1 G<0 

lyjo 


AT 

yl 


628 


Y70229 


Homo sapiens 


Human RNA-associated protein-10 

rDXT A At> 1 CC\ 


3424 


99 


629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 
gene proieui-o 


613 


100 


630 


AF 119664 


Homo sapiens 


transcriptional regulator protein 
jtiL/iN \jr 


1574 


100 


631 

031 


AF1 1 Q6£/t 
/vr 1 iy004 


nomo sapiens 


u anscnpnonai regulator protcm 

-ttv^rNvjJr 


1 1 

1 1DU 


CO 

<sy 


639 


V 17840 


xiomo sapiens 


ganguosiae-maucea aiiierennauon 

acscAPintpH nrntAin 1 
asoueiaicu. piuvem 1 


1 R30 
1 ojy 


AO 

yo 


633 


X55740 


Homo sapiens 


5'-nucleotidase 


3012 


100 


634 


AF03Q6RR 


xTuino Sapiens 


oniigcn in i ~Ks\J~j 


031 

yj 1 


inn 

1UU 


635 


AFl 19662 


Homo sapiens 


E46 protein 


2424 


100 


636 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


00 / 


A I7A'7'7C1 Q 

ArU/ /ol5 


Mus musculus 


syntrophin-associated serine- 

thrftoninft Drotein Icinase 

vlUvvllUllV yjl \Jl\slll. IV JUL! blow 


inn 
20/7 


AA 

44 


638 


AL035455 


Homo sapiens 


dJ1018E9.1 (VAMP (vesicle- 
associated membrane protein)- 
associated protein B and C) 


150 


26 


639 


AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 



WO 01/57190 PCTAJS01/04098 



SEQ 
ID 


ACCESSION 
NUMBER 


" SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


IDENTITY 




UZOj / / 


xiscnencnia 


UKr_tzjy; was ORF_jl9I and 
uKr_ny4 oeiore splice 


1198 


100 


641 


AK024442 


Homo sapiens 


FLJ00032 protein 


1677 


56 ; 


642 


UJOUOii 


nomo Sapiens 


ribosomal protein S28 


340 


100 




AJ / 


xvaTius ranus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA0350 protein 


5186 


•99 


646 


1 Y96202 


Homo sapiens 


DcappaB kinase (IKK) binding 
protem, Y2H56. 


1178 


98 


Ohi 


ADmO/l 87 


Mus musculus 


JNK-binding protem JNKBP1 


4609 


81 


O*fo 


ADUUyUDJ 


Arabidopsis 

an on 0 

uiaiiana 


contains similarity to isoamyl 

acetate-hydrolyzing 

esterase~gene_id:MQB225 


407 


44 






Homo sapiens 


Unknown gene product 


858 


99 


O J I 


TT76^Q7 
UZOD7Z 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


66 




Y601^^ 
AOU 1 DD 


Homo sapiens 


zinc finger 41 


4349 


100 


653 


X53330 


Platynereis 
dumerilii 


H4 protein (AA 1-103) 


523 


100 


654 


AC003682 


Homo sapiens 


R27945 2 


2558 


100 


ODD 


A8U4 15 


Mus musculus 


rabl9 


596 


56 


ODD 


j\)2o4y 


Rattus 
norvegicus 


unknown protein 


201 


95 


OD / 


AL.UUOUI4 


Homo sapiens 


similar to RFP transforming protem; 
similar to PI 4373 (PID:gl325l7) 


1331 


99 


OJO 


VO7070 


■— : — - — 

Homo sapiens 


protein phosphatase 6 


1666 


100 


oDy 


T ^^760 

id»jD/oy 


Homo sapiens 


zinc finger protem 


2803 


99 




AvAJUjOoZ 


Homo sapiens 


r 18547 1 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-1 


4195 


99 


662 


X17620 


Homo sapiens 


Nm23 protein 


965 


99 


663 


ABD15617 


Homo sapiens 


ELKS 


1501 


80 


664 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2331 


100 


s r r 
665 


AJ248283 


Pyrococcus 
abyssi 

— — 


LACTOYLGLUTATHIONE 
LYASE (EC 4.4.1.5) 
METHYLGLYOXALASE) 
(ALDOKETOMUTASE) 
(GrLYOXALASE I). 


254 


40 


000 


Z//UZUU 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8819 


99 [ 


oo/ 




Homo sapiens 


ID snKNP-specific 200kD protein 


8589 


97 


668 


AF153450 


Manduca sexta 


juvenile hormone esterase binding 
protein 


225 


32 


ooy 


AT77771 OQ 


— ; 

Homo sapiens 


CrkRS 


7231 


99 


670 


X99586 


Homo sapiens 


SMT3C protein 


441 


87 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 
human OC-2 protein. 


2593 


100 


672 


AJ132702 


Mus musculus 


A I Fa-associated factor 


3240 


88 


O/i 




Homo sapiens 


potassium large conductance 
calcium-activated channel beta 3a 
subunit 


1486 


100 


O / t 


nn7H6i 
VJUZUO 1 


— ; 

Homo sapiens 


Human secreted protein 3 SEQ ID 
NO: 6142. 


558 


99 


675 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5327. 


141 


77 


676 


AB016839 


Homo sapiens 


mobl I 


419 


42 


677 

on 




Homo sapiens 


similar to myosin heavy chain: 
Containing ATP/GTP-binding site 

motif ArP-lnnn^ 

ill IS I JUL All IUUUJ 


161 


28 


678 


U83115 


Homo sapiens 


non-lens beta gamma-crystallin like 
protein 


8569 


99 


1" 679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 
protein 


2181 


100 



W( 


) 01/57190 




PCT/US01/04098 


SEQ 
ID 

Nd: 

/OA 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


1 SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


680 


M27685 


Mus musculus 


ultra-high sulphur keratin 


650 


58 


£0 1 

681 


U04968 


Cricetulus 
griseus 


nucleotide excision repair protein 


3712 


97 


682 


AF 119663 


Homo sapiens 


u-protem gamma- 12 subunit 


356 


100 


683 


G03733 


Homo sapiens 


liuman secreted protein, SEQ ID 

JN*J. /Ol-t. 


342 


100 


Oo4 


X67699 


Homo sapiens 


Pnu/^ 1 ) art-tin- a**. 

v/Jjwjz antigen 


297 


100 


iCOC 

Ooj 


AF022789 


Homo sapiens 


uoiquitm nydrolyzing enzyme I 


1892 


[ 100 


OoO 


A TAA1 f\f\£ 

AJ001006 


Mus musculus 


EMeg32 protein 


938 


96 


00/ 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


688 


AF019661 


Mus musculus 


zeta proteasome chain; PSMA5 


1214 


1 100 


/on 

689 


AF156551 


Homo sapiens 


stomatin related protein 


2036 


100 


690 


G03960 


Homo sapiens 


Human secreted protein, SEQ ED 
NU: 8041. 


593 


! 100 


691 


AF161512 


Homo sapiens 


HSPC163 


738 


100 


692 


AL031H5 


Homo sapiens 


ZXDA, ZXDB (zinc finger X~linked 
protein) 


4298 


100 


693 


L40410 


Homo sapiens 


thyroid receptor interactor 


806 


100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDING 
PROTEIN-like; similar to P22059 
(PED:gl29308) 


2533 


99 


695 


AF1694H 


Rattus 
norvegicus 


PAPIN 


4144 


52 


696 


Y58168 


Homo sapiens 


Human hydrolase homologue HHH- 
4. 


2144 


100 


697 


AF271994 


Homo sapiens 


dopamine responsive protein DRG-1 


1613 


100 


698 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


699 


AL133506 


Unknown 


/prediction=(method: " "genscan" *\ 
version: ,m 1.0 fm , score: m '109.13 ,M, ); 
/prediction=(method: 


825 


48 


700 


Y96870 


Homo sapiens 


Human goose-type lysozyme 
(GOLY). 


1032 


100 


701 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


1190 


100 


702 


A /1A An An J 

AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


937 


95 


rJAO 

/Ui 


AJ242832 


Homo sapiens 


calpain 


3756 


100 


/04 


S52624 


Homo sapiens 


unknown 


185 


100 


/Oj. 


A T?AAf AOI 

AF005081 


Homo sapiens 


skin-specific protein 


652 


100 


/Uo 


Y16793 


Homo sapiens 


keratin, type I 


2232 i 


100 


TAT 
/U/ 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


455 


69 


TA© 

/0o 


AF 113220 


Homo sapiens 


Mb 1 F040 


686 


100 


709 

ni a 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


408 


65 


710 


Y16132 


Homo sapiens 


CDT6 


1874 


100 . 


711 


Y68775 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-7. 


2407 


100 


112. 


X63422 


Homo sapiens 


H(+)-transporting ATP synthase 


209 


100 


l\o 


AF 169968 


Mus musculus 


uvij\ Dinding protein DboKT 


1467 


79 


1 14 


A52563 


Bos taurus 


permability increasing protein 


383 


29 


/ID 


AJ277739 


Homo sapiens 


RPBllblalpha protein 


480 


98 


/ lo 


ALI35791 


Homo sapiens 


bAI62G10.3 (zinc finger protein) 


401 


98 


717 


AF223466 


Homo sapiens 


HTO 15 protein 


1311 


97 


719 


AF1 17383 


Homo sapiens 


placental protein 13; PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJ181C9 2 (Rho GTPase activating 
protein 8 (RhoGAP, p50RhoGAP)) 




1 AA 
100 


721 


AL163815 


thaliana 


putative protein 


653 


61 


722 " 


G01436 


Homo sapiens 


Human secreted protein, SEQ ID 


418 


96 
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SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


n> 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 










NO: 5517. 






723 


AF282919 


Mus musculus 


Zfp228 


349 


49 


724 


AB023191 


Homo sapiens 


KIAA0974 protein 


2953 


100 


725 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP 


920 


100 








(benzodiazapine receptor (peripheral) 












(MBR, PBR, PBKS, IBP, 












T • 1* 1 * _t * ■ • \V ▼ IT/1 - ! 

Isoqiunoline-bmding protein)) LIKE 












protein) 






726 


AL021939 


Homo sapiens 


dJ352A20.2 (aldehyde 


1764 


100 








jiff f* i*v 

dehydrogenase family protein) 






727 


A T"» 1 €>^\ A*\ f 

AF1 82426 


Rattus 


arylacetamide deacetylase 


791 


42 






norvegicus 








728 


Y08565 


Homo sapiens 


UDP-GalNAc:polypeptide N- 


3331 


99 








acetylgalactosaminyltransferase 






729 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell 


1652 


99 








protein 






730 


AL078606 


Arabidopsis 


putative protein 


277 


55 






tfaaliana 








731 


Y73352 


Homo sapiens 


HTRM clone 1732368 protein 


1720 


100 








sequence. 






732 


AF178432 


Homo sapiens 


SIB protein 


3302 


100 


733 


Y17832 


Human 


env protein 


223 








endogenous 












retrovirus K 








734 


Y28859 


Homo sapiens 


Human mesoderm induction early 


2067 


98 








response protein ERL 






735 


U09355 


Oryctolagus 


protein phosphatase 2A1 B gamma 


2352 


99 






cuniculus 


subunit 






736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_J 


724 


99 








protein sequence SEQ ID NO:50. 






737 


AB027003 


Mus musculus 


protein phosphatase 


378 


84 


738 


AF 112200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


739 


100 


739 


AFH2200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


88 


740 


AF302154 


Homo sapiens 


SPG protein 


I 6556 


100 ! 


741 


B25681 


Homo sapiens 


Human secreted protein sequence 


1410 


99 








encoded by gene 17 SEQ ID NO:70. 






742 


L27479 


Homo sapiens 


X123 


1237 


99 


743 


L27479 


Homo sapiens 


X123 


1206 


97 


744 


Y66745 


Homo sapiens 


Membrane-bound protein PRO 1 186. 


588 


99 


745 


AJ001019 


Homo sapiens • 


ring linger protein 


1292 


99 


H A £ 

746 


X68453 


Sus scrofa 


tubulin-tyrosine ligase 


1882 


94 


747 


Y57897 


Homo sapiens 


Human transmembrane protein 


1173 


100 








HTMPN-21. 






HA Q 


AF151069 


Homo sapiens 


HSPC235 


1694 


96 


/49 


A T?1 OO At\A 

AF 182404 


Homo sapiens 


• * f Jf » f 1 • » • 1 

mitochondrial uncoupling protein 1 


1674 


100 


750 


AL121993 


Homo sapiens 


dJ776P7.1 (Novel protein) 


2500 


99 


net 

751 


AF149825 


Homo sapiens 


PACSIN3 


2253 


100 


752 


A T AAn/"0 f 

AL008635 


Homo sapiens 


(1J510H16.2 (high-mobility group 


3026 


99 








protein 2-like 1) 






753 


Y57914 


Homo sapiens 


Human transmembrane protein 


1124 


100 








HTMPN-38. 






754 


A T~«"l Of 1 An 

AF285109 


Homo sapiens 


septin 3 isoform B 


1766 


100 


755 


A T?f\f\A 1 *T 1 

AF004161 


Oryctolagus 


peroxisomal Ca-dependent solute 


2371 


95 






cuniculus 


carrier 






/ JO 


/il7JOJ 


nunio sapiens 


inrom d osponam-4 


4239 


1 AA 
100 


757 


AP001745 


Homo sapiens 


similar to zinc finger 5 protein 


1857 


100 


758 


AF190664 


Mus musculus 


LMBR2 


555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G13.3 (novel protein similar to 


999 


94 



WO 01/57190 PCT/US01/04098 



SEQ 

n> 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 








bovine and mouse beta-soluble NSF 
attachment nrnteiTi TSNAP-beta^ ^ 






761 


AC003007 


Homo sapiens 


Unknown gene product (partial) 


649 


96 


im 

762 


U663 /z 


DOS laurUS 


rioubomai proiem oz? 


230 


73 


164 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity 
modifying protein SEQ ED NO: 1 . 


1152 


100 


765 


U88169 « 


Caenornaoaitis 
elegans 


similar 10 moiyDaotenn oiosynuiesis 
DfWjEtD pruicinb 


1204 

1^»V*T 




766 


A T 1 1 OCA£ 

ALI lojuo 


Homo sapiens 


QJ D 7 1 V^Zli . j . 1 ^IIU V CI XJilaJ uuuiaui 

protein, similar to mouse and bovine 

/*\/otpJnp cfriiKr T\rAtP1fli 
vyblClilC alllilg piULCJll/ 


1091 


100 


767 


AK024693 


Homo sapiens 


unnamed protein product 


3767 


100 


768 


•71 1 CI Q 


Homo sapiens 


nisnayi-uviN a synineidb© 


2582 


100 


ices 
769 


A13916 


Homo sapiens 


T T*Yf rck^onfnr rpla+pH rvrp/Mircnr ( A A 

jLL/L»-reccpior reiaicu picLui&ui ^/xr\ 
-19 to 4525) 


25529 


100 


770 


AG00936U 


Arabidopsis 
thaliana ■ 


uoniains j rryjVHrvv wuh\j, vj-ucia 
repeat domains. 


^?^3 


33 


mi 
111 


AB037685 


Mus mus cuius 


T AXTD IZh-a nrnfoln 

jL/AXSJr-iiKe proiem 


1246 


91 


772 


A T 1 /CI C70 

AL161578 


Arabidopsis 
thaliana 


putative protein 


j j j 


46 


773 


AT 1^1 CTO 

AL161578 


Arabidopsis 
thaliana 


putative protein 




47 


774 


AY008271 


Homo sapiens 


nencase aMAKUAui 


JZOt 


99 


775 


Y21591 


Homo sapiens 


Human secreted protein (clone 
r*c*iii ii\ 


1127 


96 


776 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene oy. 


752 


100 


111 


W88853 


— : 

Homo sapiens 


roiypeptiue rxagmeni encoaea oy 
gene oy. 




Ivv 


110 

//o 


YlfOOOC2 

WoooOJ 


— — : 

Homo sapiens 


jroiypepuQe nogiiiviit cnuuucu uy 
gene 89. 


752 


100 


11C\ 

779 


A 171 (\HA 0 1 

Ar 1 96481 


Homo sapiens 


TJTXT/^ finer t*r nmtpin* PYV9 

xviiNO nnger proiem, r a i z 


^644 


100 


/oU 


AT (VIZ AH 

ALU3j4z/ 


Homo sapiens 


HT7A0"M1^ 1 (VIA. nrAtpin ^ 


1609 


54 


781 


AB026187 


Homo sapiens 


protocadherin-Xa 


5244 


100 


782 


T>0/1 /ICO 

B24458 


Homo sapiens 


Unman an/>fatan tNrA+om comiOTlfP 

Human secrexeu proiem sequence 

p«/*/\<4pH Kv apnp 99 ^T?0 FH MO'R^ 
cncoucQ oy gcuc zz ouv^ ju-' i^w.oj. 


1002 


100 


TOO 

/o3 


a T5A7770G 

AdUz /zo9 


Homo sapiens 


cyuiui" , ii omuiiig piuicixi a 


5421 


100 


TO/I 

/o4 


uUz9Io 


Homo sapiens 


Utimon oof^rptA/] nrntpin QTiO 1 1 T 

riuiiiaii secreieu pruLcm, ojdv^ juu 
NO: 6997. 


fill 


100 


7CC 
/OJ 


AJz4->ozz 


Homo sapiens 


■Hmp T troncmpmhrsnp rpppntAi* 
lypc i uaUbiiiciiiuiauc xcvvjjiui 


4560 


100 


70< 

/oo 


A TO /I C09fi 
AJz4joZU 


xiomo sapiens 


t\/r»p T tTQncTtiPtnVvrJinp i*pppr>tAT 
LVpC X Ll dllMllwllUl tlilv ICLfCL/LUl 


4624 


100 


191 


Z«4oU4z 


Homo sapiens 


(~VDT_ on r*\y rwc*f\ tMrifpin rtl ^7 

vjjri~iiULiiurcu piutciu pij / 


3340 


99 


700 
/OO 


AT ATI lOI 

ALU j 1 /oz 


noino sapiens 


HT708F^ 1 rPTTTATTVP tiavpI 
uj/uorj.i ^jtu inn vx> juuvci 

Pnllaopn alnfia 1 T.TTCF nrntein^ 


2739 


100 


7520 

/oy 


/W IJI Z*t J 


nuilivJ actpXvllo 


Spc54R nrntfiin 


6602 


100 


/7U 


API A77AO 
AT 1U /ZVj 


T-T/^rri a catvipnc 
riUIIlU bctpiUIlo 


atavin 9-HinHinO" nTotein 

dldAlli £* ~L/illUUlg pi V/ twill 


2008 


100 




I Ih-OTV 


XT.U1I1U bapiCilo 


Arnf^nllaoPTi alnVia 9fV^ 

pi W/UllQgVll dipilCl V J 


600 


34 


792 


AL031055 


Homo sapiens 


dJ28H20.2 (novel protein) 


1267 


100 


701 
/70 


V3£l OA 


787 
lot 


Unman cpprpfprl nrntpm 

11 LUll Oil bCulCLCLl piULClll 


2051 


99 


70/1 
/y4 


ARA70177 
AJoUZoiZ / 


ilUIIlU oapiclla 


m c\ n n n c\rifm n cfprac p 
llioLLLlUay 1U all ^lvl flat 


2138 


96 


7QC 


AL/UU /ZZo 


xiomo Sapiens 


IwlUUJ Z 


2738 


79 


796 


AL049482 


Arabidopsis 
thaliana 


putative protein 


436 


47 


797 


AC004528 


Homo sapiens 


R32184 3 


891 


91 


798 


I AB037830 


Homo sapiens 


KIAA1409 protein 


7532 


100 


799 


X53793 


Homo sapiens 


5' half of the product is homologues 
to Bacillus subtiis SAICAR 
synthetase, 3' half corresponds to the 
catalytic subunit of AIR carboxylase 


2232 


100 



WO 01/57190 



PCT/US01/04098 



SEQ 

m 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


70 

IDENTITY 


5UU 




Homo sapiens 


Human PR01378 (UNQ715) amino 
acid sequence SEQ ID NO:33. 


1343 


100 


cm 
5U1 


AovHzoio 


Homo sapiens 


junctophilin type3 


1225 


47 


5UZ 


A TJAOQIO/I 

AoUZ?JZ4 


Rattus 
norvegicus 


1 IF120-tamily protein T1F120B 


3916 


90 


oVj 


Ai3UZyjz4 


Kattus 
norvegicus 


riP120-family protein T1F12UB 


4961 


90 




A E*0<1 A/in 

AT Z3 1040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 
TRCP2 isofonn C 


2879 


100 


806 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


3257 


90 


807 


AF118889 


Rattus 
norvegicus 


b-tomosyn isoform 


3155 


97 


808 


AF226993 


Rattus 
norvegicus 


selective LIM binding factor 


8793 


95 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 
Ras). 


3939 


99 


olU 


A T t\t 1 TOO 

AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


1546 


100 


c 1 1 


AC002542 


Homo sapiens 


similar to C. elegans F11A10.5; 80% 
similarity to Z68297 (PIDrgl 130619) 


2294 


100 


BIO 


UoJz4o 


Homo sapiens 


copine I 


606 


52 


813 


AF242552 


Gallus gallus 


retinovin 


945 


34 


CI A 


X52332 


Homo sapiens 


zinc finger protein 10 


1651 


93 


Oif 

olD 


X52332 


Homo sapiens 


zinc finger protein 10 


2423 


99 


816 


Y09631 


Homo sapiens 


PIBF1 protein 


2935 


99 


817 


X71997 


Rattus 
norvegicus 


myosin I 


3883 


98 


CIO 

old 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain ' 


11105 


98 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 
phosphodiester PDE8B(E) amino 
acid sequence. 


3790 


100 


ozU 


AF081947 


Mus musculus 


tektin 


1134 


81 


C0 1 

ozl 


AT /11f 1 r\ /" 

AL035106 


Homo sapiens 


dJ998Cll.l (continues in 
Em:AL445192 as bA269H4.1) 


871 


100 


822 


AF022795 


Homo sapiens 


TGF beta receptor associated protein- 
1 


385 


24 


oZj 


Ar015770 


X A. 1 

Mus musculus 


radical fringe 


1422 


82 


5Z4 


Uozo95 


Homo sapiens 


expressed-Xq28STS protein 


1444 


99 


oZj 


A77371 


Mesocricetus 
auratus 


COR1 


641 


78 


826 


AB014576 


Homo sapiens 


KIAA0676 protein 


296 


79 


OZ / 


A T (\AQT21 


Homo sapiens 


dJ875H3.1 (APK1 antigen) 


1584 


72 


oZo 




Homo sapiens 


disrupted in Schizophrenia 1 protein 


4418 


100 


829 


Z31560 


Homo sapiens j 


sox-2 


1683 


100 


COA 

oJU 


AK295773 


Homo sapiens 


ral guanine nucleotide dissociation 
stimulator 


4717 


99 


1 


A DfM 1 QO/C 
AJD04iyZO 


Homo sapiens 


GCK family kinase MINK-2 


6866 


100 


oJZ 


T A/1 0/10 

Lf04y4o 


Saccharomyce 
s cerevisiae 


mitochondrial transporter protein 


338 . 


35 




A TA A*7 A 1 O i 


Mus musculus 


Fish protein 


704 


94 




Zi34Zoy 


Homo sapiens 


nucleolar phosphoprotein pi 30 


3455 


99 


835 


U10991 


Homo sapiens 


G2 


8436 


98 


836 


AF230877 


HoiTift RanipnQ 

AXVSJJ.1V/ dClLsldiO 




2945 


99 


837 


X58288 


Homo sapiens 


protein-tyrosine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 
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SfcQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


840 


D83197 


Homo sapiens 


ankyrin repeat protein 


802 


99 


841 


AF053711 


Serinus 
can ana 


neurofilament medium subunit 


iyz 


0 1 

31 




Arzo 3 / /Z 


Homo sapiens 


similar io nomo sapiens noosomai 
protein L10 encoded by GenBank 
Accession Number L25 899 j 






0/1*5 

843 


U /o343 


Homo sapiens 


vjAtja transport protein 


900? 


OS 
70 


OA A 

844 


Y 13o4j 


Homo sapiens 


uroplakin II 


RQ7 


Iftft 
1UU 


OA C 

845 


TVl 1 A^ /I 


Homo sapiens 


similar to rat general mitochondrial 
mauix pruuea&ing proicdbc iiiivln/\ 


971ft 
Z/1U 


00 

yy 


540 


AT71 09^.99 
At lyZ.>ZZ 


TJF/YtV%/\ COMMOTIO 

riomo sapiens 


IN ICLll all ll'i ll> IV V-fJ prULCill, INx \sJ 


7047 


lftft 


5/17 
54/ 


A P1 Q9<<99 

Ariyzjzz 


riomo sapiens 


XTiatyi nrm.PiVL- nrAtpirr "MP PI 
IN lcllldllli-i K/K v^-> piU LC 111, lN-T^J 


5472 


100 

Ivu 


QAQ 

o4o 


YAftAftO i 


riomo sapiens 


elongation iacior-i-Dcia 


1 \(0 


lftft 


849 


AC007204 


Homo sapiens 


BC273239 1 


2277 


67 


OCA 

850 


A OAAIiCQl 

ACuOiooZ 


Homo sapiens 


KzooiU 1 


9 Aft I 
Z4U1 


lftft 


OC 1 

851 


AT 101 COO 

ALlzl5o3 


Homo sapiens 


D A3 joiNZ.i {novel protein ) 




£1 

01 


852 


Z48475 


Homo sapiens 


glucokinase regulator 


3155 


99 


853 


701 OA A 

Z83844 


Homo sapiens 


aJ37riio.z (bH3-aomain binding 
protein 1) 


1<S54 


00 
70 


854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


36 


855 


AF062741 


Rattus 
norvegicus 


pyruvate dehydrogenase phosphatase 
isoenzyme 2 


447 


80 


856 


Y11411 


Homo sapiens 


pristanoyl-CoA oxidase 




OO 

yo 


857 


M97188 


Strongylocentr 
otus 

purpuratus 


tektin Al 


zyu 


AC 

4o 












858 


A T»Art1 1 AC 

AB001105 


Homo sapiens 


hippocalcin-like protein 4 


Q0^ 

yyo 


1 ftft 
1UU 


859 


AF 164791 


Homo sapiens 


putative 3 8. 3 kDa protein 


170^ 

1 17 J 


lftft 
1UU 


ft Z* A 

860 


A T7A AO 1 IT 

AF298117 


Homo sapiens 


nomeouox protein ui az 


1/177 
14/ / 


Q1 

yj 


501 


AFO 15264 


Rattus 
norvegicus 


golgi peripheral membrane protein 
p65 


1 89ft 
15ZU 


81 
ol 


862 


X16901 


Homo sapiens 


30kb subunit of RAB30 /74 


1284 


100 


863 


M12140 


Homo sapiens 


envelope protein 


9A.9 
ZUZ 


£1 
ol 


864 


AF161459 


Homo sapiens 


HSPC109 


815 


98 


865 


ATI nAAni 

AL109983 


Homo sapiens 


dJ718Pll.Ll (novel class II 
aminotransferase similar to serine 
palmotyltransferase (isoform 1)) 


AAA 

444 


1 Art 

10U 


500 


M77183 


Rattus 
norvegicus 


alpha- 1 -macroglobulin 


997 
ZZ / 


4j 


00/ 


Ar z flooj 


riomo sapiens 


gepnynn 


J 1 OJ 


lftft 


oOo 


A/DZoD 


jylus museums 


nuunn-z 




0 / 


869 


X82494 


Homo sapiens 


fibulin-2 


3407 


99 


o/U 


AJzy/ /43 


Mus musculus 


torsinB protein 


1 a0 

107 




O/l 


A TT7QO 1 1 

AJz /o313 


Homo sapiens 


pnospnoupase u-ueia-ia 


OZJO 


yy 


872 


AF073344 


Homo sapiens 


ubiquitin-specific protease 3 


256 


43 


5/3 


■\/n i ACC 

Y91955 


Homo sapiens 


Human cytoskeleton associated 
protein 10 (CYSKP-10). 




iftft 


0*7/1 

5/4 


A lf\f\(\A 1 A 

AJUUU414 


Homo sapiens 


Cdc42-interacting protein 4 


1 1 

1 1^0 




o/5 


A T?OiC CCCC 

Ai , Z05555 


Homo sapiens 


ubiquitin-conjugating BIR-domain 
enzyme APOLLON 


^97 
0Z / 


1 ftft 


o/O 


Y4ojo0 


Homo sapiens 


Human oreast tumour-associateo 
protein 4/. 


9^17 


Oft 


877 


AF182198 


Homo sapiens 


intersectin 2 long isoform 


8764 


99 


R7R 

0 / o 


T 17TftR 


vjuooy uiuiii 

hirsutum 


nrAHnp»rir4i r<*ll wall nrntpin 

UI I/IILIC"! iWJ l>wil Wall jJiULClll 


192 


35 


879 


AF177169 


Homo sapiens 


tropomodulin 2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPR N-terminal sequence. 


210 


23 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


smm- 

WATERMAN 
SCORE 


% 

IDENTITY 


881 


AL021068 


nuaio Sapiens 


uJzUODlj.i 


2615 


99 


882 


AC005498 


Homo sapiens 


R31665 2 


318 


82 


O OJ 


AF1A5518 
t\r ioj J Jo 


Homo sapiens 


MAGOH isoform 


i 182 


94 


85M 

00*T 


D9 1911 


Homo sapiens 


protein tyrosine phosphatase (PTP- 
oAo, type 3 ) 


368 


43 


885 


U13045 


Homo sapiens 


nuclear respiratory factor-2 subunit 
oeta l 


869 


62 


886 


X^?83fi 


xioino sapiens 


tryptophan hydroxylase (AA l - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 


100 


ooo 




Homo sapiens 


interferon-responsive finger protein l 
long form 


1096 


98 


889 


Y5 1 lfi(\ 
A J 1 / Ol/ 


Homo sapiens 


zinc finger protein (583 AA) 


3130 


100 


#90 




Homo sapiens 
— — — 


voltage-gated sodium channel beta-3 
subunit 


1024 


100 


891 


W67098 


Homo sapiens 


Fragment of human secreted protein 
encoded bv eene 4. 


391 


100 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


! 100 


80^ 


I o004o 


Homo sapiens 


Membrane-bound protein PROl 120. 


4722 


! 99 


8QA 


x 00045 


Homo sapiens 


Membrane-bound protein PROl 120. 


3606 


96 


89^ 


A 909 18 r*A 

1 
1 


Homo sapiens 


19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AXOR15 activity. 


2178 


100 


896 


A TOOOQ^O 


Homo sapiens 


Ulucosidase U 


5063 


99 




Y089<;O 


Homo sapiens 


M-phase phosphoprotein 8 


1085 


100 


898 


Y<C71 1A 
A3 / 1 J U 


Homo sapiens 


c-cbl protein 


4849 


99 


899 


X63652 


Homo sapiens 


inter-alpha-trypsin inhibitor heavy 
cham ITIH1 


3376 


98 


900 


A5D1 j4 


Homo sapiens 


RB protein binding protein 


2816 


99 


901 


L*l 10 Id. 


Homo sapiens 


zinc finger protein 


2047 


58 | 


909 


I 5 J DO J 


Homo sapiens 


Human homologue of UNC-53 (Hs- 
UNL-53/2) sequence. 


369 


83 


903 


X54871 


xiomo sapiens 


ras related protein Rab5b 


1094 


100 


904 




Homo sapiens 


plakophilin 3 


4065 


100 


905 


AT 03S9Q5 


Homo sapiens 


hypothetical protein 


959 


99 


906 


AF0517R9 

•TUT \JJ I / 


Homo sapiens 


diaphanous 1 


801 


35 


907 


AF90853fi 


Homo sapiens 


nucleotide binding protein; NBP 


1372 


100 


908 


T T79940 


xiomo sapiens 


serine/threonine protein kinase 


2365 


98 


909 


U79240 


Homo sapiens 


serine/tlireonine protein kinase 


2386 


99 


910 


AT1 ^9^4^ 


Homo sapiens 


protein kinase 


2921 


100 


91 1 


/W LOZ.DH J 


Homo sapiens 


protein kinase 


1637 


99 


91? 


AT 191733 


Homo sapiens 


hypothetical protein 


1344 


99 


913 


Y6757Q 

IO/J/7 


Homo sapiens 


Human death inducer-obliterator 1 
(Uiu- 1 ) polypeptide. 


1586 


100 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


99 


915 


Y87349 

AO / DHjL 


xiomo sapiens 


Human giant larvae homologue 


3495 


96 


916 


M94369 


xiomo sapiens 


lamin B2 


2357 


93 | 


917 


AJ01 1654 

™v/i IUJ*t 


X1U1X1U bapicns 


triple LIM domain protein 


3432 


100 


918 


AJ131899 

AJ 1J1 077 


XVaLLUo 


proline rich synapse associated 
protein l 


5776 


88 


919 


AF054986 


Homo sapiens 


putative transmembrane GTPase 


1816 


100 


920 


TTQ5R99 


Homo sapiens 


putative transmembrane GTPase 


1237 


100 


921 


Y1 1 588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


922 


X84195 


Homo sapiens 


acylphosphatase 


510 


100 


923 


U72882 


Homo sapiens 


interferon -in dnrfiH Ipiipitip Tinner 
protein 


1 Af\Q 


99 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF 126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase-8 
precursor 


2162 


100 



WO 01/57190 



PCT/US01/04098 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


926 


AE001968 


Deinococcus 
radiodurans 


hypothetical protein 


1 A T 

147 


27 


927 


W81576 


Homo sapiens 


EBV-induced G-protein coupled 
receptor (EBI-2) polypeptide. 


1778 


100 


928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


930 


Y91444 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 42 SEQ ID 
NO:165. 


1401 


100 


931 


Y91644 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 43 SEQ ID 
NO:317. 


1243 


100 


932 


D90279 


Homo sapiens 


collagen alpha 1(V) chain precursor 


569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


1587 


96 


934 


AF147790 


.Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 
Q08151 P28185 Q01111 Q43554; 
match: Q08150 Q40195 P20340 
Q39222; match: Q40368 P36412 
•P40393 Q40723; match: CE01798 
Q38923 Q40191 Q41022; match: 
Q39433 Q40177 Q40218 Q08146; 
match: PI 0949 PI 1023 Q16948 
Q20337; match: Q25389 P25228 
P20336 P05713; match: P35276 
Q08147 P17609 P22128; match: 
Q15771 P36410 P35291; GTP- 
binding 


726 


94 


936 


AB041533 


Homo sapiens 


sperm antigen 


1054 


38 


937 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


3914 


100 


938 


AB032481 


Homo sapiens 


homeobox transcription factor 


1744 


100 


939 


AF111106 


Homo sapiens 


protein serine/threonine phosphatase 
4 regulatory subunit 1 


4682 


99 


940 


Y17999 


Homo sapiens 


DyrklB protein kinase 


3331 


99 


941 


AF305872 


Homo sapiens 


thyroglobulin 


455 


92 


942 


AF263462 


Homo sapiens 


cingulin 


5939 


99 


943 


AK024442 


Homo sapiens 


FLJ00032 protein 


1616 


61 


944 


Y35911 


Homo sapiens 


Extended human secreted protein 
sequence, SEQ ID NO. 160. 


262 


35 


945 


AB015320 


Homo sapiens 


sigmalB subunit of AP-1 clathrin 
adaptor complex 


599 


71 


946 


Z82287 


Caenorhabditis 
elegans 


ZK550.2 


229 


35 


947 


D84223 


Homo sapiens 


leucyl tRNA synthetase 


6207 


| 99 


948 


U49057 


Rattus 
norvegicus 


rA9 


3846 


62 


949 


AK000568 


Homo sapiens 


unnamed protein product 


1659 


100 


950 


AL021578 


Homo sapiens 


dJ453C12.6.1 (uncharacterized 
hypothalamus protein (isoform 1)) 


257 


42 


951 


AB032435 


Homo sapiens 


differentiation-associated Na- 
dependent inorganic phosphate 
cotransporter 


3063 


99 


952 


AF1 10532 


Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus musculus 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545L17.5.1 (novel protem) 






955 


Y87600 


Homo sapiens 


Human fatty acid synthase-like 
protein (HFASLP). 


2377 


100 


956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 
acid sequence SEQ ID NO:292. 


522 


55 



WO 01/57190 PCTYUS01/04098 



SEQ 
ID 
NO: 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


i % 1 
IDENTITY 


957 


U68535 


Mus musculus 


aldo-keto reductase 


451 


73 


958 


AC007067 


Arabidopsis 
thaliana 


T10O24 10 




57 


959 


U72194 


Mus musculus 


muskelin 


3947 


99 


960 


AE003661 


Drosophila 
melanogaster 


CG15168 gene nrnrfiirt 


Zf f 


54 


961 


X80332 


Mus musculus 


rab20 




82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 

amino ariH <if»mipnr»p» 


3916 


99 


963 


Y67315 


Homo sapiens 


Human secretpH nrntpin "RT JIO 1 1 

iiiuiicui OwwlblbU UI ULCJU1 ri 1 J. j 

amino acid sequence. 


3916 


99 


964 


L32602 


Rattus 
norvegicus 


homeodnmain 1 SO 


1821 


96 


965 


Z97832 


Homo sapiens 


(1J329A5 3 (KIA A064tf0 nrntpirrt 


Jjol 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 

f?ene 146 


176 


39 


967 


U12465 


Homo sapiens 


ribosomal protein L35 


604 


100 


968 


AF151803 


Homo sapiens 




1101 


78 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 

gGUC 1 J I IslUIlC lilYl Vy iPjj. 


1348 


98 


970 


L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 

CllHllltlt 

aUUUJUIl 


703 


100 


971 


AJ133521 


Drosophila 
buzzatii 


protease, reverse transcriptase, 

Hhnmi^lpQCP UT infarrraca 

i iuuiiuL-icaoc xi, iniegrase 


194 


23 


972 


AC006017 


Homo sanieriQ 


in -dueiyigajaciosammyjiTansierase > 
similar tn 010473 fPTn-»l 7005 ccyv 


3271 


100 


973 


Z81317 


Schizosacchar 
omyces pombe 


DNA2-NAM7 helicase family 

nrotein 


685 


31 


974 


M17885 


Homo sapiens 


acinic rfhnQnmj?] r»liricnliriM»v\fotr» /DA^ 


792 


100 


975 


U22829 


Mus musculus 


P2Y purinoceptor 


399 


40 


976 


AL 132772 


Homo sapiens 


uj iv ^nepauc nuclear iactor 
4 atonal 


2466 


99 


977 


AC003973 


Homo sapiens 


ZNF91L 


1 CCA 


43 


978 


J04031 


Homo sapiens 


MDMCSF (EC L5.L5; EC 3.5.4.9; 
EC 6 3 4 3^ 


2824 


63 


979 


AF136715 


Homo sapiens 


taxol resistant aosnrintpH nrnfain 


217 


76 


980 


AF136715 


Homo sapiens 


taxol resistant associated protein 


306 


95 


981 


Z92822 


Caen orhabditis 
elegans 


ZK520 1 


1 109 


44 


982 


AJ295149 


Homo sapiens 


putative dipeptidase 


1564 


99 


983 


AL021331 


Homo sapiens 


dJ366N23.3 (KIAA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase 


370 


38 



TABLE 3 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins family 
proteins. 


BL00298A 10.97 1.000e-40 74- 
119 BL00298E 27.30 1.000e-40 
321-376 BL00298F 11.21 l.OOOe- 
40 409-464 BL00298H 20.50 
1.000e-40 553-607 BL00298C 
16.40 2.286e-40 186-230 



WO 01/57190 



PCT/US01/04098 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








T*T fW)ORR 1 ^ 1 9Qfto 30 1 
oLi\J\)ZyoD ID. OH l,/.y\}v-oj 1,54- 

181 BL00298G 24.57 5.345e-39 

34 661-715 BL00298D 17.97 
6.226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PTJO.ft937A 11 zlR 4 1 1 1 <\7-R9 


5 


PD02454 


• ■ • 1 tvt» /ATPTKT A T T T PIT TOT? A A ATI "V/ 

! ! ! ! PROTEIN ALU SUBFAMILY 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


pnrvM^vift 11 ai 4 iftQ*»_i7 75- 
103 


6 


DM00864 


EGF-LKE DOMAIN. 


DM00864A 15.21 7.429e-09 98- 

110 


7 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


DD 0.0717 A 1 1 ilR 1 75ftp-1 1 9Q-SA 

PR00237D 8.94 7.000e-09 138- 
160 PR00237B 13.50 8.250e-09 

£1 Ql 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e-l 5 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proteins. 


BL00139D 9.244.400e-ll 391- 
408 BL00139A 10.29 7.51 le-09 

cn nn 

67-77 


12 


BL01113 


Clq domain proteins. 


BL01113B 18.26 9.294e-19 689- 
725 BL01113C 13.184.857e-ll 
757-777 BL01113D7.47 2.161e- 

1 A nf\f\ OA A 

10 790-oUU 


13 


BL01113 


Clq domain proteins. 


BL01H3B 18.26 3.8l3e-14 599- 

C 15T A1 1 IIP 11 1 Q A O C7a 1 1 

635 BLU1 1 13C li.lo 4.oj /e-1 1 
667-687 BL01 1 13D 7.47 2.161e- 
10 70U-/1U 


14 


BL00594 


Aromatic amino acids permeases 
proteins. 


BL00594A 16.75 6.531e-10 50-94 


15 


BL01047 


Heavy-metal-associated domain proteins. 


T>T A1 1Q HI A Q1 la 10 '7A7 

BL01047d iy./j 4.^1 dQ-ij /U/- 
728 


16 


PR00625 


DNA J PROTEIN FAMILY 
SIGNATURE 


T)DAnO<A 10 StA 1 A Ala Ifi 11A_ 

330 PR00625B 13.48 3.939e-15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.082e-21 175- 
195 PR00741F 14.66 9.262e-21 
243-265 PR00741B 14.23 1.947e- 
18 128-145 PR00741G9.29 
2.180e-17 318-340 PR00741C 

A 1 £ n ioo« it 1 An 1 £.£ 

9.16 7.328e-17 147-loo 
PR00741H 10.32 2.141e-13 351- 
374 PR00741A 9.24 3.596e-13 

qq T)^^^^7A1'R , n 10 1 51 Sp- i 
<$y-lU-> rKUU/41JD iJ.j? j.jjjc- 

12 215-232 


22 


BL00107 


Protein kinases ATP-binding region 
proteins. 


TJT aa i (\n A 1 8 10 1 AA7<» 9fl 117- 
Dl-#UU1U/A I0J7 j.04/e-ZU 11/- 

148 BL00107B 13.31 1.000e-16 

1 R9 1 QR 


23 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 

1 57 
1 J / 


24 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
i 

ID 1 


97 


DT AA91Q 


Rprpntnr tvrnsine kinase class II oroteins 


BL00239B 25.15 2.324e-16 91- 
139 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium-binding domain 


BL00018 7.41 3.250e-10 681-694 



PCT/US01/04098 



SEQ 
ID 
NO: 


1 ACCESSION 
j NO. 


DESCRIPTION 


RESULTS* 






proteins. 


BL00018 7.41 6.400e-10 717-730 


30 


•BL01113 


C1q domain nrntpinc 


dLOI 1 13A 17.99 9.308e-09 54-81 


33 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYT. 


PD01 168L 9.47 1.667e-09 401- 

At A. 


34 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL 


PD01 168L 9.47 1.667e-09411- 


36 


PR00426 


C5A-ANAPHYT ATfYVTW T?T7PT7t>mp 
SIGNATURE 


FKUU42GD 10.59 3.618e-12 1 10- 
122 


37 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 2.049e- 10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 1.000e-40 90- 
133 BL00123C 24.61 1.000e-40 
145-195 BLO0123E22.25I.000e- 
40 304-358 BL00123G 26.01 
L000e-40 438-488 BL00123F 
19.03 8.714e-35 364-399 
BL00123A 10.80 9.000e-24 52-77 
BL00123D 12.73 1.000e-17216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.800e-14 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13.92 1.000e-13 374-387 
PD00066 13.92 6.000e-13 458-471 
PD00066 13.92 2.714e-12 234-247 
PD00066 13.92 3.143e-12 430-443 
PD00066 13.92 8.7 14e- 12 514-527 
PD00066 13.92 3.739e-ll 402-415 
PD00066 13.92 2.038e-10 318-331 


45 


DM00Q71 


j kav Jvcolol AJNCJi libNUMYL 
YLL028W CYCLOHEXIMIDE. 


DM00973A 21.17 2.946e-10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 1.682e-10 475- 
501 BL00649B 20.68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e- 16 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 L000e-14 221-234 
PD00066 13.92 LOOOe- 14 417-430 
PD00066 13.92 2.800e-14 249-262 
PD00066 13.92 2.800e-14 277-290 
PD00066 13.92 8.800e-14 333-346 
PD00066 13.92 9.400e-14 361-374 
PD00066 13.92 4.000e-13 389-402 
PD00066 13.92 6.571e-12 473-486 


51 




imcimcuidie iiiaments proteins. 


BL00226D 19.10 1.000e-40417- 
464 BL00226B 23.86 3.348e-35 
251-299 BL00226C 13.23 1.429e- 
24 316-347 BL00226A 12.77 
L857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.648e-09 133- 
149 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 1.000e-40 143- 
191 BL00232A 27.72 2.350e-28 
49-82 BL00232B 32.79 7.052e-21 
252-300 BL00239P 10 fi^ 6 
20250-268 BL00232B 32.79 
1.314V1 1367-415 BL00232C 
10.65 9.308e-10 470-488 


54 


BL00303 


S-100/ICaBP type calcium binding 


BL00303B 26.15 8.759e-23 125- 



WO 01/57190 PCT/US01/04098 



ID 

NO: 


NO. 




RESULTS* 






protein. 


162 BLUU303A 21.77 1.000e-21 
82-119 


JO 


rKUUJ /& 


TTvT^ C TTV^T DUACDU ATA cr 

11NUM I UL JrrlUbrrlA lASE 
SIGNATURE 


FKU0378D 16.86 1.000e-15 242- 
261 PR00378B 13.80 9.250e-13 

1 fiA 1 OA 

109-129 


SO 




ijKAU I ISJIN JJM KbUJcir I UK 
SIGNATURE 


FR0Q425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1. 5 14e-30 294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 13.20 1.222e-ll 43-83 


68 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMELY SIGNATURE 


PR00237E 13.03 5.091e-13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237All.48 4.375e- 
1124-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-10 137-159 
PR00237F 13.57 5.364e-10230- 
255 PR00237B 13.50 9.438e-10 
57-79 


70 


PD01066 


PROTEIN ZINC FINGER ZINC- 
r 1NGER METAL-BINDING NU. 


PD01066 19.43 7.938e-28 3 1-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 
PROTEASE (S16) SIGNATURE 


PR00830A8.41 8.759e-12348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 11.37 2.149e-10 148- 
163 


77 


PR00753 


1-AMINOCYCLOPROPANE-l- 
CARBOXYLATE SYNTHASE 
SIGNATURE 


PR00753E8.01 3.552e-ll 191- 
216 PR00753D 6.85 2.778e-09 
131-153 


TO 

/o 


PR00506 


D21 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00506C 19.40 8.017e-0996- 
119 


QO 
OZ 


DT Art 1 rtl 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 
300 


85 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2.286e-30 117-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21.24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 


91 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.250e-17 10-35 
BL00215A 15.82 6.000e-16221- 
246 BL00215A 15.82 7.857e-12 
108-133 BL00215B 10.44 9.526e- 
11 168-181 


y/. 


DT AAA07 


'Homeobox' domain proteins. 


BL00027 26.43 9.526e-24 324-367 


yj 


"DDAAAO/I 

JrKUUUy4 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 1.000e-08 119- 
136 




DTW3'27'7 


KjL i CUrKU 1 JiliN AN 1 IOEN 
PRECURSOR IMMUNOGLO. 


PD02327B 19.84 2.091e-09 143- 
165 


07 

y / 


dt aa'7^o 


Xr A protein. 


BL00752B 19.17 7.309e-09 28-72 


OR 
yo 


DP AAG7/C 
rKUUo /D 


NEMA I ODE MET ALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2.268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


100 


RT 00027 


oumcoouA Quruain proteins. 


"DT AAAOT OiC A1 1 /lOOa ^ 1 110 1 £L\ 

dLvvvz 1 ZoAd 7.4Z9e-31 118-161 


101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-l 1 342-359 
BL00028 16.07 4.300e-10 229-246 



WO 01/57190 



PCT/US01/04098 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00028 16.07 6. lOOe- 10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14637-651 PR00048A 10.52 
2.059e-12 609-623 PR00048A 
10.52 2.588e-12 469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-ll 
525-539 PR00048A 10.52 4.3 16e- 
11441-455 PR00048A 10.52 
5263e-l 1413-427 PR00048B 
6.02 2.125e-10 569-579 
PR00048B 6.02 4.938e-10 513- 
523 PR00048A 10.525.696e-10 
497-511 PR00048B 6.02 8.875e- 
10429-439 PR00048B6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 11.94 5.364e-22 31-50 
PR00195B 9.47 1.783e-21 56-74 
PR00195C 11.50 3.455e-21 126- 
144 PR00195D 11.76 8.714e-21 
175-194 PR0O195F 16.20 8.500e- 
20 217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL01113 


Clq domain proteins. 


BL01113A 17.99 1.865e-09 121- 
148 BL01113A 17.99 5.846e-09 
82-109 


105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-l 1 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.500e-16 5-18 
PR00860C9.61 1.474e-14 41-51 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


kw SPAC24B1 1.09 R07E5.13. 


DM01 840B 22.04 2.688e-40 59- 
103 DM01840A 10.95 9.571e-13 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.3 17e-30 46-89 
BL01126B 13.15 7.387e-19 116- 
135 BL01126C9.209.735e-ll 
190-203 


116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00437A 18.82 1.000e-4049- 
101 BL00437B 16.28 1.000e-40 
114-168 BL00437C 21.86 l.OOOe- 
40 190-239 BL00437D 25.72 
l.OOOe-40 248-301 BL00437E 
23.95 1.000e-40 327-379 


119 


BL00140 


Ubiquitin carboxyl-tenninal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 8274e-14 164- 
208 BL00140C 11.805.444e-10 
/ l-WSL 


120 


BL00224 


Clathrin light chain proteins. 


BL00224B 16.94 6.712e-10 95- 
148 


122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 1.000e-40 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


liBoCKlr 1 1U1N 


PFQTTT TQ* 
tvLfOUJUl ^ 






SIGNATURE 




124 


Tin AAA A 1 

PR00041 


CAlYLr KrlfOrUlNob bLbMbN 1 

BINDING (CREB) PROTEIN 

CTnXT A TT TO T? 


rixuuu^fijj / .y 3 z.yuoe-uy Z4-41 


125 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061C 7.86 3.250e-10212- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR00318 


ALPHA G-PROTEIN (TRANSDUCIN) 
SIGNATURE 


PR00318D 16.28 1.900e-34219r 
248 PR00318B 14.79 3.455e-27 
168-191 PR00318C 12.09 7.000e- 

1 0*7 O 1 ^ T>T? AAO 1 OA *7 O/l 

23 iy/-Zlj JrKUUiloA /.o4 
1.600e-19 35-51 PR00318E7.23 
z.juue-iz zoo-z/j 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR 1 SIGNATURE 


PR00927E 14.93 9.743e-10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 beta/betavdelta chain 
proteins. 


BL00824C 14.58 1.000e-40 166- 
204 BL00824D 14.04 1.621e-38 

OAvt lift T>T AAOI/fD A 11 T HfA. 

204-239 J3L00o24d 9.21 7.750e- 
22 133-153 BL00824E 12.49 
1 .000e- 1 9 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1 -ACID GLYCOPROTEIN 
SIGNATURE 


PR00708D 14.67 1.000e-27 141- 
168 PR00708C 11.77 1.643e-25 
98-120 PR00708B 15.15 2.174e- 

<-» y4 /-to Af OT> AATAOt? 11 

24 73-95 PR00708E 13.33 
1.600e-21 189-207 PR00708A 

1 A A(\ O Clda. O 1 O H(\ 

14.4U z.oioe-zi ji-/u 


135 


PR00109 


TYROSINE KINASE CATALYTIC 

T\fY\ A A TXT CT/^XT A TT TDT? 

DUMA1JN MuJN A 1 UKb 


PR00109B 12.27 8.468e-13 126- 

1 A<. 

14 J 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e-10 201- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL00471 23.92 7.480e-10 42-90 


140 


tyt» aa^ /~\ r 

PR00205 


/-i a t~\TT1~ , T> TXT PT/^XTA TTT TT1 T" 1 

CADHERIN SIGNATURE 


PR0U2U5B 1 1.39 5.5o2e-IU 326- 
346 PR00205B 11.399.018e-10 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8.773e-25 
o3-oi rRUU979C lz.lo o.4uue-iy 
108-124 PR00979D 12.38 7.955e- 

tO 1 1fi IOC UDAAOTGI? IA 1 A 

19 170-ioj rKUu9/yr 1U.14 
3.382e-15 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720e-09 111- 
131 


1 AC 

140 


T>"D (\(\£.C\A 

rKUUuU4 


pt acq ia Axrn to p vtpipwp piattr p 
SIGNATURE 


rJ\.UU0U4JL' ID.oO l.wUc-1 / of- 

104 PR00604B 12.73 9.591e-16 
57-73 PR00604C 10.21 8.200e-12 
73-84 PR00604E 10.13 1.000e-ll 
106-117 PR00604A 11.13 8.800e- 



WO 01/57190 PCT/US01/04098 



SEQ 

n> 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








1 1 44-52 PRO0604F 8.60 l.OOOe- 
10 123-132 


147 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.864e-15266- 
297 BL00107B 13.31 6.143e-ll 
335-351 


148 


PD00289 


PROTEIN SIB DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 


149 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069D 19.36 1.857e-30 187- 
217 PR00069A 16.01 7.429e-25 
41-66 PR00069E18.143.100e-22 
235-260 PR00069C 16.03 7.000e- 
20151-169 PR00069B 11.33 
8.071e-19 101-120 


150 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 2.688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOURJDYLATE 

ncm mm m mntr t -\r k ot-> th-* 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 S.393e-I5 
114-127 PD02906A 10.84 6.500e- 
09 71-84 


153 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479A 19.86 5.091e-12 891- 
914 BL00479B 12.57 1.837e-ll 
915-931 


158 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.786e-31 143-186 


160 


BL00422 


Granins proteins. 


BL00422C 16.18 7.750e-12 420- 
448 


162 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 9.297e-ll 62-82 


164 


BL01282 


B1R repeat proteins. 


BL01282B 30.49 6.182e-10 347- 
386 


166 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 83-97 
PR00860A 5.46 1.000e-18 61-74 
PR00860C9.61 1.900e-l 5 97-107 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2.241e-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 
1.273e-16 388^405 BL00514D 
15.35 9.100e-15 369-382 
BL00514B 16.42 4.857e-14 260- 
276 BL00514F11.65 9.690e~14 
416-431 BL00514A 11.68 8.200e- 
11 149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571e- 
27 462-487 BL00514E 14.28 
1.273e-16 340-357 BL00514D 
15.35 9.100e-15 321-334 
BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
368-383 BL00514A 11.68 8.200e- 
11 101-111 


171 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514G 15.98 2.241e-34 385- 
415 BL00514H 14.95 6.571e-27 
424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E 14.28 
1.273e-16 302-319 BL00514D 
15.35 9.100e-15 283-296 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


INSCRIPTION 


WSSULTS* 








BL00514B 16 49 4 RS7p ia on 

228 BL00514F 11.65 9.690e-14 
330-345 BL00514A 1 1 fis a orwu 
11 101-111 


173 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.400e-29 1 19-162 


174 


DM01970 


0kwZK632.12YDR313C 
ENDOSOMAL m. 


1404 


176 


4 BL00773 


Chitinases family 19 proteins. 


BL0077?r 9 49 ft ftOfip-no o i £ 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.163e-14 141- 
160 


183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


PD01937A 6.68 3.475e-09 221- 
232 


185 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 2.946e-23 247-272 
RI 00R4S 16 43 1 /v?8*» 91 mo no 


186 


PR00452 


SID DOMAIN SIGNATURE 


PR00452B 1 1.65 6.538e-ll 525- 
541 


187 


PR00452 


SID DOMAIN SIGNATURE 


PR00452B 1 1.65 6.538e-l 1 497- 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


DM01 803 A 10.51 1.000e-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF0O651 15.00 5.091e-15 69-82 


190 


PR00194 


TROPOMYOSIN SIGNATURE 


PR00194C 6.38 L900e-35 145- 

1 /4 rKUUiy4Jb 8.74 3.250e-30 

231-257 PR00194D9.571.500e- 

26 175-199 PR00194B 10.24 
^ onnn O/i ion 1 a 1 ddaAia/i a 

7.86 4.857e-21 84-102 


192 


PD02042 


IRON-SULFUR ELECTRON 
TRANSPORT AROMATIC 
HYDROCARB. 


rJJUZU4zr> 10./ j j.lj4e-U9 131- 

146 PD02042A21.13 5.909e-09 
94-171 


193 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.3I 2.200e-102-15 


195 


BL00463 


Fungal Zn(2)-Cys(6) binuclear cluster 
domain proteins. 


BL00463 8.22 5.071e-09 111-123 


196 


PR00118 


BETA-LACTAMASE CLASS A 
SIGNATURE 


PR00118F 16.42 9.3 86e-09 165- 
181 


197 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 5.424e-09 234- 
767 


198 


BL00660 


Band 4. 1 family domain proteins. 


BL00660A 31.50 5.500e-l 1 714- 
767 


199 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATURE 

AAA Ah* A Aj^V^A U1\J1 lil JL UAVIj 


PPfiftfifiQA 1 A 1 < <C 1A ic nnt 
rssAJVvvyA J 4.0 j.^45e-J5 971- 

QR7 PPOOflflOP 14 1 1 8 ilia 1*1 

996-1008 PR00009D 16.83 

8 OOOp-1 1 IflfiR 101R PPnnnnor 1 
o.uuuc-11 ivUo-lUio xxvUUUUyi^ 

14.11 1.882e-09 892-904 


203 


BL00025 


P-type Trefoil' domain proteins. 


RT 00075 17 17 4 53^-10 IB *0 


205 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 7.300e-10 165-178 


206 


PR00168 


SLOW VOLTAGE-GATED 
POTASSIUM CHANNEL SIGNATURE 


PR00168D 12.88 6.865e-ll 67-86 


207 


BL00025 


P-tvoe 'Trefoil* domain nroteins 


BL00025 17.17 8.750e-16 88-109 


209 


BL00646 


Ribosomal protein S13 proteins. 


BL0O646B 21.42 6.100e-30 110- 
143 BL00646A25.82 6.192e-29 
14-62 


210 


PR00138 


MATRDON SIGNATURE 


PR00138D 16.56 3.605e-25 279- 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








1 AC T>1> AA1 <3 Q/-I U/ll 1 AAA- O/l 

3Uj rKUUljoU 10.41 3.UUUe-z4 

218-247 PR00138E6.018.714e- 
13 314-328 PR00138A 15.14 
9.538e-13 134-148 PR00138B 


211 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 8.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE 
COTRANSPORTER SYMP. 


PD01941A 14.81 1.000e-40 163- 
217 PD01941B 15.02 9.705e-30 
420-467 PD01941E 15.92 8.714e- 

T3 Q11 QQA T)T\(\ 1 QA 1 C 1 10 O/C 

23 o3/-oo4 rLH)iy41C ly.yo 
ft onn*» 9 A ^ar <£i Pi^ftiOAir* 

27.18 1.600e-16 661-710 
PD01941F 28.52 9.645e-15 1005- 

1 ft£fi 

1UOU 


213 


BL00362 


Ribosomal protein SI 5 proteins. 


BL00362 24.67 8.3 13e-09 330-373 


214 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL00115Z3.122.125e-09 1178- 

100*7 "DT f\f\i 1 C7 1 T> £ AQ^a AO 

lzZ/ oLUUi IjZ. i.iz o.uyoe-uy 
1164-1213 


215 


BL00038 


Myc-type, 'helix-loop-helix' dimerization 
domain proteins. 


BL00038B 16.97 7.600e-18 125- 

1 AC DT AAAIO A 1 1 £1 1 AIAa 1 3 

146 oLUOUioA 13.01 1.4/4e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01 1U8A 20.33 z.24le-zz 49-82 
BL01108B 11.40 8.457e-1096- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A 9.55 1.321e-10 360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.358e-26 1166- 
1203 BL00514G 15.98 9.000e-15 

iion inn "dt aaci/IFv i< 
1289-1319 BL0U!>14l> ij.dj 

6.936e-12 1207-1220 BL00514F 

11.65 4.288e-10 1253-1268 

DT AAf 1 ATJ 1 A QC Q 1 A 1 O 1 O 

1343 


223 


BL00325 


Actin-depolymerizing proteins. 


DT AAQ1CD Ol 1 HAAa /1A 0*3 

BLUU3zjJt> Zl.00 l.UUUe-4U ^3- 
13y 13JbUU3zD/V Z4.o^ y.JJje-z4 

61-93 


224 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL000187.41 1.450e-10231-244 


225 


PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


rrUlJZirtS Io.jZ l.oy/e-io o/-yz 


228 


BL002H 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 

1 flA^ "RT 0.07 11R11 17 ft R7^» 1 ft 
1U0D X5.LUUZ1 ID 1 0.j / o.o/je-lo 

2045-2077 BL00211A 12.23 


230 


PR00761 


BINDIN PRECURSOR SIGNATURE 


PR00761A 5.81 9.366e-09 275- 
292 


231 


PR00049 


WlLM o lUMUUK JrKUiblN 
SIGNATURE 


DPflfiA^ori ft nn i ^nn^ in £Q 
rivuuu4yjj u.uu j.juue-iu jH-oy 


232 


BL00412 


Neuromodulin (GAr-43) proteins. 


"DT AA/1 1 7Tl 1 A ^/t 1 Q7flo 10 1 AO 

160 BL00412D 16.544.122e-09 

111 1ftA 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
156 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BL01252 


Endogenous opioids neuropeptides 
1 precursors proteins. 


BL01252D 18.25 3.571e-28 205- 
233 BL01252B 19.09 5.034e-27 
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SEQ 
m 

NO: 


ACCESSION 


DESCRIPTION 


RESULTS* 








77-67 PT 01959^ IS 1A 1 <91~> 11 

J/-0/ oLfi/izjzLy io.iv/ i.oZle-Zl 
164-190 BL01252A 14.22 7.107e- 
1814-34 


91Q 
£.37 




nuKaiyonc iniiiaiion iacior ja nypusine 
proteins. 


t*t 00709 14 ri 1 ooop_4n o<: 70 


94ft 


T>T> 00490 


APnA/TATTP T?fMn UVTiRnYVI A<*P 
AJKJJIVLA 1 Itw-JtvlJNUr xl X UJMJA i LiAoll 

(FLAVOPROTEIN 

lvlvJlN L/vArV I UiirNrVoH / OAVJlN/\ 1 U JVC/ 


PTJ00490A 14 751* R ft^l a 119/: /IQ 
rlvUU*fZUrV 1H. /O O.OJie-13 ZO-4y 


241 


PD02929 


ADHESION GLYCOPROTEIN 
PRECURSOR L 


PD02929A 28.27 4.529e-09 235- 
289 


243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.527e-25 11-50 


OA A 

z44 


oLUlz/0 


Band 7 protein family proteins. 


Jt>L01270C lo.yi 0.745e-17 115- 
144 BL01270B18.746.857e-17 
76-1 15 BL01270E 13.03 6.016e- 
15182-211 BL01270D 20.87 
9.160e-13 144-182 


^ AC 

245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-l2 253- 
308 PF00791B 28.49 l.909e-ll 
427-482 PF00791B 28.49 2.65 le- 
09 179-234 PF00791B 28.49 
3.890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.500e-13 277-290 
PD00066 13.92 9.143e-12 193-206 
PD00066 13.92 5.304e-ll 165-178 
PD00066 13.92 6.478e-l 1 249-262 
PD00066 13.92 3. 423e-l 0221-234 


247 


BL00406 


Actms proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B 5.47 4.857e-14 
249-304 BL00406E 8.44 l.OOOe- 
11522-572 BL00406C6.75 
5.449e-l 1313-368 


248 


TkT AAftf 1 

BL0Q951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 1.000e-40 112- 
161 BL00951A 15.10 7.750e-39 
21-57 BL00951D 13.94 6.000e-38 
161-196 BL00951B 14.23 3.100e- 
31 57-88 


252 


BL01H3 


Clq domain proteins. 


BL01 1 13A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.818e-14 
194-221 BL01113A 17.99 7.81 8e- 
14182-209 BL01113A 17.99 
1.730e-13 185-212 BL01113A 
17.99 6.595e-13 191-218 
BL01 1 13A 17.99 6.077e-12 203- 
230 BL01113A 17.99 9.182e-ll 
179-206 BL01113A 17.99 2.532e- 

1A i OA! TJ>T Al 1 11 A in rtfk 

10 176-203 BL01113A 17.99 
17.99 9.426e-10 209-236 

RT 01 1 1 7 A 17 OQ 4 1 1 AO 1 77 

jdJuuiiija i /.yy 4. i i je-uy ij/- 
164 


257 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 1.837e-21 466-491 




J^K.UU/4o 


X A n*P A X> /^TT> /"MlTf 1 PI T TT AX/A TT7 

GPCR SIGNATURE 


rJKU024ou lz.o/ z.oooe-09 jJ-/o 


260 




irp-/\op \vy Ljj repeal pruicins pruicmo» 


BL00678 9.67 5.800e- 10 481-492 
BL00678 9.67 8.800e-10 358-369 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5.800e-10 455-466 



I 
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SEQ 
ED 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00678 9.67 8.800e-10 332-343 


zoz 


OJ-iUUO / o 


Tip- Asp (WD) repeat proteins proteins. 


T>¥ rtA^*70 A tZ*1 *J /4 A A _ 1 r\ t y r\ inn 

BL00678 9.67 3.400e-l0 468-479 
BL00678 9.67 5.800e-l0 508-519 . 
liLUUo/o y.o/ o.oUUe-10 385-396 


263 


BL50002 


Src homology 3 (SH3) domain proteins 
prome. 


BL50002B 15.18 2.200e-10 415- 
4zy 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 

1 1A 






ryr vrnDDATCTM DTJ fYTT-TXT 

vjJ-» I CUrKU 1 JQiiN rKU 1 bJJN 

PRECURSOR SA. 


PD01469 20.59 2.091e-14 438-470 


266 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 1.161e-12 36-55 


zo9 


T)T AAA J f\ 

BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 

C/l QC DT nnA/tAA 11 O^OOT). in 
»/-r-w uuuuu-TyiT. iJ.yu o.JjJt-17 

19-42 BL00049D 13.47 5.765e-12 
129-140 


272 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 9.735e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 

OTA\T A r W T T Tm~* 

SIGNATURE 


PR00021A4.31 1.911e-09 819- 
832 


275 


PR00179 


LIPOCALIN SIGNATURE 


PR00179B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-ll 
36-49 PR00179C 19.02 6.040e-ll 
154-170 


276 


Tin r\r\A a f\ 

PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 8.364e-1722-44 
PR00449C 17.27 1.000e-13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14.34 5.680e-10 
45-62 


111 


T">T AAl A f\ 

BL00140 


Ubiquitm carboxyl-terrrunal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 1.000e-4O 161- 
205 BL00140C 11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


Z/O 


r JJUz / lz 


KLEMLNT TRANSPOSASE FOR 
JLK/UN or UoUJN I KAIN or Uo ArJLJtV. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


ZoO 


JrKUUUo 1 


OLUCOSE/RIBITOL 
DEHYDROGENASE FAMILY 

CTYIKT A TT TP r? 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTI-PROLIFERATWE PROTEIN 


PR00310B 10.59 4.23 le-17 29-59 
PR003 10D 9.10 6.679e-l6 89-1 19 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 
rlJNUilK MxilAL-BlJNUlJNvj NU. 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proteins. 


BL00979L 20.63 3.800e-12 111- 
152 


Z7J 


rUUz41 1 


TYD /~\ r T" , C?rN.T TD A XTO^tTi TTVT T ¥'/*VXT 

rKDlblN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD02411 21.89 7.000e-16 195-229 


296 


BL01064 


Pyridoxamine 5 f -phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 


297 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 2.929e-13 37-56 
BL00030B7.03 1.900e-ll 167- 
177 BL00030A 14.39 2.000e-10 
128-147 
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SEQ 

m 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


298 


BL01183 


ubiE/COQ5 methyltransferase family 
proteins. 


BL01183B 21.31 6.660e-12 143- 
188 


299 


BL01279 


Protein-L-isoasoartatefD-asnartatel 0- 
methyltransferase signa. 


BL01279A 24 27 5 862e-1 1 S7- 
105 


301 


BL00191 


Cytochrome 55 family, heme-binding 
domain proteins. 


BL00191K 17.38 4.951e-27 184- 
228 BL00191J11 37 6447e-17 
128-150 


302 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pi 5. 


PF01 140D 15.54 2.988e-09 416- 
451 


307 


PR00245 


OLFACTORY RECEPTOR 
SIfiNATTTRF 


PR00245A 18.03 4.818e-21 59-81 

2S4 PR0024SD 1 0 47 4 (MAp-I S 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 
5.714e-12 291-306 


309 


BL00203 


\/Ar+pHrjit a mptnllntfiiAnpinQ ■rowf'Miic 
V vllvl/lClLv AUGiailUtllIUJJ.vJUlO piuicma. 


ri KY>m i"? 04.7 74Sp.m/iio £<;8 

DLfUv^Uj IJ.7 t Ti.i t fjC"lUOIi'*UJO 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 119- 
159 BL00237C13.193.864e-15 
251-278 BL00237D 1 1.23 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL00380D 15.90 8.200e-28 110- 
136 BL00380G 1 1.26 5.800e-16 
267-280 BL00380B 14.77 7.000e- 

13 203-214 BL00380C 15.67 
7.387e-13 82-98 BL00380E 12.44 
7.000e-ll 181-193 BL00380A 
10.48 1.000e-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-4050- 
105 BL00227C 25.48 1.000e-40 
in-10.3 jdjlakmz/lj 15.40 i.uuue- 
40220-274 BL00227F 21.16 
1.000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-21 225- 
273 BL00232B 32.79 2.588e-17 
435-483 BL00232B 32.79 6.301e- 
15 116-164 BL00232B 32.79 

O. /Opc-I j jJV-J /o oXAJXJAOAy^ 

10.65 9.341e-12 223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C 10.65 3.942e-10 
433-4S1 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A9.56 6.000e-152- 
15 


330 


PR00391 


TRANSFER PROTEIN SIGNATURE 


PI? 00301 P 19 ^0 7 7R^a-1 ^911- 

231 PR00391B8.39L000e-13 

R3-104 PROfilQin 19 91 0 398p- 

13 191-207 PR00391A7.83 

1 1 1U JU 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 
proteins. 


BL01030 23.44 1.818e-23 87-125 ; 


337 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.929e-32 6-45 


340 


PD02711 


SYNTHASE 


PD02711B 14.26 1.973e-20 944- 
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PH0SPHOR1BOSYLF0RMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 
proteins. 


BL00223C 24.79 1.000e-40245- 
300 BL00223B 28.47 8.714e-38 
168-218 BL00223A 15.59 8.250e- 
27 98-132 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.438e-16 13-68 BL00223C 24.79 
2.735e-15 85-140 BL00223A 
15.59 2.253e-l 1258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7.12 2.800e-28 81-1 10 
PR00345E 8.54 7.652e-28 158- 
183 PR00345C 4.54 9.100e-28 
H0-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A 13.46 
5.645e-l6 52-71 


347 


! BL00586 


Ribosomal protein LI 6 proteins. 


RL0OS86B 17.00 3_215fi-1<? 15U- 
221 


1A 0 


nn f\f\1 Q Q 


3 ,5 -CYCLIC NUCLEOTIDE CLASS II 
PHOSPHODIESTERASE SIGNATURE 


PR00388A 10.45 2.778e-09 86- 
105 


351 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.413.118e-ll 160-173 
BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 3.278e-09 175- 
195 DM01206B 10.69 6.696e-09 
183-203 DM01206B 10.69 
8.633e-09 132-152 DM01206B 
10.69 8.861e-09 181-201 
DM01206B 10.69 9.3 16e-09 177- 
197 


361 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


365 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B7.il 1.000e-ll 589- 
600 BL00178A 14.23 8.500e-09 
46-56 


366 


BL00523 


Sulfatases proteins. 


BL00523E 19.27 1.000e-23 318- 
348 BL00523A 13.36 5.500e-16 
30-47 BL00523B8.64 1.964e-13 
78-90 BL00523C 12.64 9.625e-13 
129-140 BL00523G 9.46 5.500e- 
10 506-516 


369 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 1 8.39 4.81 8e-09 21-52 


370 


BL00880 


Acyl-CoA-binding protein. 


BL00880 17.52 1.000e-40 75-125 


371 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.000e-23 276- 
307 BL00107B 13.31 1.692e-12 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 6.602e-l 1 326- 
347 PR0021 IB 0.86 6.106e-10 
320-341 PR0021 IB 0.86 3.167e- 
09 333-354 


373 


BL00279 


Membrane attack complex components / 
perforin proteins. 


BL00279E 37.1 1 9.349e-10 749- 
797 


375 




FINGER METAL-BINDING NU. 


P"nA1A£/£ 10 A1 1 Olio. 11 in /lO 


■ill 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.563e-28 10-49 


379 


BL00598 


Chromo domain proteins. 


BL00598 14.45 5.781e-.163-25 



WO 01/57190 POYUS01/04098 
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RESULTS* 


380 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11.28 8.94ie-09 864- 
878 


383 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11 28 8 941e-09 864- 
878 


387 


BL01060 


Flagella transport protein fliP family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 6.3 18e-l 1 1009- 
1028 


389 


PR00837 


ALLERGEN V5/TPX-I FAMILY 
SIGNATURE 


PR00837B 11.64 LOOOe-10469- 
483 


391 


BL00240 


Receptor tyrosine kinase class III 
proteins. 


BL00240B 24.70 7.907e-10 1 18- 
142 


392 


PR00014 


FD3RONECTIN TYPE m REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FEBRONECTIN TYPE III REPEAT 

X U'XVVl 1 Ju V X 1X1 XXX Xj XXX 1VUX JLili X 

SIGNATURE 


PR00014D 12 04 8 412e-10 706- 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e-15 47-60 
BL01209 9.31 5.500e-13 92-105 


395 


BL00634 


Ribosomal protein L30 proteins. 


BL00634 34.38 4.090e-13 70-121 


J 70 


DLiU LKJ 1 J 


v^xystcroi-omaing protein iamny 
proteins. 


RT niftl^n 9<? HI fi Oflfto 9/5 ■j-^c 
DL*UIv/1j1^ ZO.ol o.UUUe-zO jjo- 

402 BL01013A 25.14 7.23 le-21 
45-81 BL01013C9.97 1.000e-13 
132-142 BL01013B 11.33 l.OOOe- 
1 1 1 10-191 


397 


BL00930 


Peripherin / rom-1 proteins. 


BL00930E 17.80 1.000e-40 56-92 
BL00930F 16.91 2.800e-36 92- 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.491e-09 262- 
285 


401 


PR00819 


CBXX/CFQX SUPERFAMILY 
STGNATIIRF 


PR00819B 10.83 7.158e-ll 4-20 


403 


BL0O381 


Endopeptidase Clp serine proteins. 


BL00381C 23.84 1.250e-32 150- 
194 BL00381A 16.48 2.286e-22 
74-111 RT (1038113 91 4? 8 39fi<»- 
14 78-130 

x"T / U L -JKf 


405 


BL01105 


Ribosomal nrotein L35Ae nroteins 


rt 01 105A 17 37 1 000e-40 4-49 
BL01105B 12.95 1.000e-4068- 
108 


406 


BL00344 


GATA-type zinc finger domain proteins. 


BL00344 17.99 7.000e-12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-09 73-94 


409 


PR00910 


LUTEOVIRUS ORF6 PROTEIN 
SIGNATURE 


PR00910A 2.51 4.321e-09 9-22 


410 


RT 00762 


w rxC/x - 1 iylj uuiiiaui pi uiciiib. 


789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.415e- 
18 895-862 RI 00769R Ifi 14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A6.871.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
nroteins 


BL00227B 19.29 1.000e-40 52- 1 
107 BL00227C 25 48 1 000e-40 
113-165 BL00227D 18.46 l.OOOe- 
40222-276 BL00227F 21.16 
1.000e-40 382-436 BL00227E 
24.15 1.750e-34 326-361 
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BL00227A 24.55 1.000e-33 1-35 


416 


PF00992 


Troponin. 


PF00992A 16.67 1.71 le-09 557- 
592 


418 


BL00541 


Nuclear transition protein 1 proteins. 


r»T r\r\c a i o a a f\ oar . aa ^ c ^ »■» -i /% 

BL00541 8.44 9.875e-09 256-3 10 


419 


BL00541 


Nuclear transition protein 1 proteins. 


T»T f\/\C At O A A f\ OTf - Art 1 nn « *» i 

BL00541 8.44 9.875e-09 197-251 


420 


PF00856 


SET domain proteins. 

- 


PF00856A 26.14 9.074e-13 901- 
938 PF00856B 16.42 2.397e-12 
951-973 


421 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 8.200e-l2 33-44 


423 


PD01066 


■ fc ■ d*\.t III II kT fill T VI 1 II W T T™*T* fill T/1 

PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.600e-30 130-169 


424 


PF00564 


Octicosapeptide repeat proteins. 


PF00564B 24.74 1.305e-17 421- 
472 ! 


426 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


L 427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e- 12 3-2 1 


428 


T"\T i\ f\ A T O 


L.JUV1 UUlilOlil jJIULClIlb. 


DJLUUH/OJD It. IV O.AD\JG-10 113- 

130 BL00478B 14.79 9.036e-13 
50-65 ! 


431 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.875e-12 464-487 


432 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 7.800e-18 316- 
357 PD00930A 25.62 9.617e-12 
125-151 PD00930B 33.72 2.521e- 
10 214-255 


433 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.563e-ll 56-78 


436 


PR00120 


H+-TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19 705- 
722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL00115T 8.45 7.273e-29 1208- 
1242 BL001 15Q 18.08 2.776e-21 
953-983 BL001 15Y 1 1.86 8.000e- 
17 1604-1650 BL00115M 19.19 
8.130e-16 731-774 BL00115H 
14.34 9.392e-16 463-496 
BL00115A 15.44 7.414e-15 43-82 
BL00115R6.50 6.128e-14 983- 
1010 BL00115J 16.71 9.289e-14 
591-617 BL001 151 8.33 4.336e- 
13 535-590 BL00115L 12.25 
5.939e-13 662-694 BL00115G 
11.65 6.01 le-13 435-463 
BL00115K 15.03 3.417e-10 617- 
659 BL001 150 16.76 5.805e-10 
863-913 BL00115P 11.54 7.538e- 
10 913-953 BL00115S 18.24 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


441 


PR00309 


ARRESTIN SIGNATURE 


PR00309A 9.68 5.250e-24 32-55 
PR00309D 7.09 4.938e-23 290- 
309 PR00309B 7.81 2.800e-21 
69-88 PR00309C 8.22 1.621e-19 
165-183 PR00309E 9.82 9.438e- 
15 374-389 


442 


BL00600 


Aminotransferases class-in pyridoxal- 


BL00600B 19.60 7.324e-14 103- 
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pilUopiiaLC allawUIIlciU 51. 


12Q TIT OOfiOOG 1? 41 9 19^» 19 

306-325 BL00600F8.77 8.105e- 
12 271-284 RT OOfiOOF 1 f» 41 

3.167e-ll 228-257 BL00600D 
8.71 8.650e-09 207-221 


443 


BL00972 


Ubiquitin carboxyl-tenninal hydrolases 
family 2 proteins. 


BL00972A 11.93 3.160e-18 69-87 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 1.000e-40 8-54 
BL00349C 9.33 1.000e-40 82-125 
BL00349E 10.79 1.000e-40 152- 
195 BL00349F 11.81 1.000e-40 

91 1 75^ RT 001AQT4 1 ^ 7rt 7 1Q7o 

zio-zod oijUUj*fyri io./i/ /.jo/e- 
36 361-399 BL00349B 10.51 
2.227e-34 54-82 BL00349D 11.70 
o inn** 14 19^ 1^9 pit ooizion 

y.lUUeO't IZj-lJZ DLsUKJjt+yKj 

19.72 5.781e-30 323-356 


445 


tit nm 54 


jc> i -cz /\ i r dbcb pnospnory lanon sue 
proteins. 


RT nHH4F ft 91 ft QA1 p 91 971 
JoJLUUljHr o.Zj o.y4ie-Zl Z/I- 

295 BL001 54E 20.37 2.620e-l 5 
124-165 


448 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 4.882e-ll 82-115 
DM00215 19.43 6.492e-09 87-120 


A^l 

431 




T-box domain proteins. 


oLUIzojA z4.1 j i.lUUe-4U 112- 
160 BL01283D11.70 6.000e-39 
253-286 BL01283B 23.17 6.538e- 

jo 1 /U-zlz JdLUIzo.5C 

7.750e-19 222-236 


452 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 

lVlvJiN UUA I OxilN AoCi ) oiLrlN A 1 UKJ} 


PR00420A 14.78 2.579e-ll 3-26 


453 


PR00162 


RffiSKE 2FE-2S SUBUNIT 

CTfTM A T7 TP T3 

olvjIN A I UKii 


PR00162B 12.77 7.429e-17 215- 
zzo rKuuiozA y.iD z.Jz4e-i4 
193-205 PR00162C8.10 7.120e- 

14. 997-940 

l*r ZZ /-ZHV/ 


454 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FFNfTRP MPT AT -RTTsTnTNTft "NTT 

r 1JLN VJ-C/JV XVLCr J. -rVlj-JjliN UN VJ IN U . 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.333e-18 1 149- 
1192 


457 


ruK) i uoo 


FINGER METAL-BINDING NU. 


rUUlUOO iy.4J Z./j/e-z4 10-jj 


459 


BL00290 


Immunoglobulins and major 
niSLOcompaiiuiiiiy complex proteins. 


BL00290A 20.89 1.529e-14 154- 
I// Jt3x-ii/uzyui5 i j.i / y.uuue-iz 
214-232 


460 


PR0041 1 


HAT HAfTD 

DEHALOGENASE/EPOXIDE 
HYDROT ASF FAMTT Y ^TGNATTTPF 


PP AA4.1 ITT 1 4 01 7 111p 11 1 01 

xiwU4ijr I'f.yi /.jjje-ii iyj>- 
214 PR00413E 15.78 5.714e-09 

17S-109 
l / j-i yz 


463 


PR00759 


BASIC PROTEASE (KUNITZ-TYPE) 
TNHTRTTOR FAMTT Y STGNATTTOF 


PR00759B 11.26 8.385e-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


467 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


4£0 

'toy 


JtIvUUIDj 


r* vrr fYDT-TTT rxr DtJDTrnvT dd rvr vt 
X UlAAr nlLfllN r lir 1 ID I L-rKUxw X J-# 

CIS-TRANS ISOMERASE 

OJ.VJiN.tt. X UxVD 


PPAfkl CIA 1 1 OO 1 7<rto 1 < <1 f\ 

523 PR00153C 11.01 4.682e-14 
aq^^ii ppnm ^it; o i n 5i ^ARe 

14 523-539 PR00153B 11 57 

1.7206-13452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipeptidase proteins. 


BL00491C 12.15 3.912e-09 557- 
572 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 1.000e-14 1482- 



I 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






PRESYNA. 


1496 PD00289 9.97 8.650e-ll 
1122-1136 


474 


BL50040 


Elongation factor 1 gamma chain profile. 


BL50040D 17.41 l.OOOe-40279- 
329 BL50040E 18.79 1.000e-40 
333-388 BL50040F 18.99 5.320e- 
40 390-428 BL50040C 22.62 
3.739e-38 141-184 BL50040B 
13.65 7.000e-30 59-85 BL50040A 
12.98 1.450e-14 10-22 


475 


BL01144 


Ribosomal protein L3 1 e proteins. 


BL01144 25.07 1.000e-40 22-74 


476 


PR00007 


COMPLEMENT C1Q DOMAIN 
SIGNATURE 


PR00007C 15.60 2.421e-21 589- 
611 PR00007B 14.16 3.500e-21 
544-564 PR00007A 19.33 6.897e- 
20 517-544 PR00007D9.64 
6.571e-12 623-634 


477 


BL50002 


Srr hr\mrAna\r 3 /QW^ Hnmain r»rrk+air»c 

OJ - '/ f»«»V U1U 

proj51e. 


tjt snnnoA i/f 10 « <M£ A in i*m 
189 


479 


DM01970 


0kwZK632.12YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-17 967- 
980 


480 


[ PR00868 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE 


PR00868C 13.76 5.688e-17 284- 
308 PR00868A 16.33 3.1 86e-13 
224-247 PR00868H 12.51 3.388e- 
13 431-448 PR008681 10.87 
7.93 8e-l 1462-476 PR00868E 
13.19 1.608e-10 340-366 


4S1 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061B 25.79 3.647e-21 188- 
226 


483 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.750e-12 1032- 
1051 


485 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 9.625e-10 760- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKIN-1 
PRECURSOR. 


PD02870B 18.83 9.262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGENASE (FMO) 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 10.91 1.000e-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370Ell.969.229e- 
21 320-339 PR00370D 16.33 
1.750e-20 185-204 PR00370F 
17.75 7.395e-20 375-395 
PR00370A 3.35 2.038e-18 4-20 




PD01675 


/""•T \//*^/*\T*T> ■ '1 'TXT "» r A T/"\T1 T^"V TT 7"T"*T /St\Tn 

GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e-10 55-89 


492 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


493 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9. 143e-12 3 19-362 
BL00027 26.43 2.600e-ll 627-670 
BL00027 26.43 3.625e-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.800e-22 214- 

f> A T\ T AA1 ft \ i a a 1 i aaa i ^ 

245 BL00107B 13.31 1.000e-13 
281-297 BL00107A 18.39 3.520e- 
13 583-614 BL00107B 13.31 
8.615e-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 10.35 1.000e-14 1902- 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






proteins. 


1913 BL00383D 1 1.92 3.077e-14 
1862-1875 BL00383A 13.34 
5.50Ue-14 1 /jU-1/45 DLOUiojL 
10.10 2.000e-13 1785-1796 
BL00383F 15.51 9.069e-12 1940- 
1956 BL00383B7.61 1.692e-ll 
1755-1/04 


501 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11.19 1.667e-09 
91-105 PR00019Bll.364.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40 367- 
414 BL00226B 23.86 6.143e-27 
195-243 BL00226A 12.77 7.840e- 
14 96-111 BL00226C 13.23 
2.600e-l 3 309-340 BL00226C 
13.23 6.143e-12 266-297 
BL00226B 23.86 1.209e-09 146- 
194 


505 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407F 7.61 6,739e-09 916- 
930 


506 


PF00632 


HECT-domain (ubiquitin-transferase). 


PF00632C 20.66 9.830e-19 991- 
1023 rrUl)o32Jt> 18.43 1.1 -Oe-1 1 
940-968 


507 


BL01082 


Ribosomal protein L7Ae proteins. 


BL01082 20.37 4.273e-20 76-116 


508 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 493-504 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 473-484 


510 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e-ll 567- 
582 PR00320B 12.19 5.886e~10 
763-778 PR00320C 13.01 6.760e- 
10 567-582 PR00320A 16.74 
7.618e-10 846-861 PR00320A \ 
16.74 3.415e-09 763-778 
PK0U320A 10./4 o.2ooe-Uy 3o/- 

JOZ ! 


511 


BL00479 


Phorbol esters / diacylgiycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 

1 0*2 
100 


512 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 


513 


BL00524 


Somatomedin B domain proteins. 


r>T nftCO>1 A O iCC O fkO^^a 1 A Qf\ 1 

BL00524A 9.0j o.y25e-14 5U-1U1 


515 


BL00041 


Bacterial regulatory proteins, araC family 
proteins. 


BL00041 23.99 1.964e- 19 492-524 


516 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.500e-13 391-404 


517 


BL00415 


Synapsins proteins. 


BL00415E 4.82 9.291e-09 959- 


518 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.471e-12 126- 
145 


519 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL0029UB 13.1/ 4./jUe-Uy 4/-0D 


522 


PR00505 


D12 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


r>T) nACAC A 1/1 K 1 lO 0 0 AO 1&A 

rKOOjOSA 14.1 j /.iZoe-Uy 304- 

381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 9.22 5.781e-10 891- 
920 


528 


PDUIOOO 


rlsxj i H1JN LA. JN U r 1IN kje,J\ ZJ1N 

FINGER METAL-BINDING NU. 




^29 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15.50 4.000e-17 131- 
150 PR00254A11.23 4.706e-14 
61-78 PR00254C11.36 4.000e-12 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








113-126 PR00254B 12.971.486^ 
1195-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.870e-16 787- 
810 


532 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 3.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
216-244 PR00193B 11.69 7.750e- 
29 167-193 PR00193A 15.41 
2.588e-22 111-131 PR00193E 
19.47 2.200e-21 501-530 


5J3 


PD02870 


RECEPTOR INTERLEUKIN-1 
PRECURSOR. 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e-10 465- 
484 


536 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 6.684e-24 164-207 


«o 




TERMINAL TAIL SIGNATURE 


rKUtf^yb 1.515 2.739e-09 225- 
237 


539 


BL00406 


Actins proteins. 


BL00406C 6.75 1.000e-40 157- 
212 BL00406B 5.47 6.143e-37 
90-145 BL00406D 12.58 4.600e- 
36291-346 BL00406E8.44 
2.200e-33 364-414 BL00406A 
9.95 4.441e-23 7-42 


540 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


541 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


542 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 7.857e-ll 138- 
154 


544 


PF00642 


Zinc finger C-x8-C-x5-C-x3-H type (and 
similar). 


PF00642 11.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.115e-10 104- 
115 


547 


BL01226 


Hydroxymethylglutaryl-coen2yme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 l.OOOe- 
40212-253 BL01226H 17.74 
1.000e-40 386-434 BL01226I 
25.06 1.000e-40 460-508 
BL01226G 15.76 3.483e-32 292- 
321 BL01226B 13.35 1.818e-31 
95-127 BL01226F9.78 8.714e-23 
253-271 


549 


BL00964 


Syndecans proteins. 


BL00964B 12.05 2.426e-10 1246- 
1289 


551 


DM01930 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 
215 DM01930F 14.16 8.232e-28 
267-303 DM01930B 19.86 
9.163e-1037-71 


552 I 


BL00195 


Glutaredoxin proteins. 


BL00195B 15.31 7.158e-09 9-29 


554 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 2.756e-12 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 
137 PR00403A 16.82 3.912e-10 
107-121 PR00403B 12.19 2.068e- 
09 76-91 


558 


PR00380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 
PR00380D 9.93 3.000e-24275- 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








2.7 1 rKUujoUC IJ.io D.l j4e-20 
226-245 PR00380B 12.64 9.400e- 
20 195-213 


559 • 


Tit AAC 1 O 

BL00518 


Zinc linger, C3HC4 type (RING finger), 
proteins. 


tjt finci CIO 5. ^Qla AO Ctt col 


561 


PD01795 


PROTEIN AMINOPEPTTDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B ll.562.333e-l2 159- 

1*7T DAAnOC A 1AOT 1 AAA- AA 

172 rDOl/iOA 10.2/ l.UUUe-09 
135-144 


562 


PD01795 


PROTEIN AMINOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA. 


TYTVA1 7QCD 1 1 CC T 111a. 11 1 1 A 

PD01793B 11.562.333e-12 llO- 
123 PD01795A 10.27 1.000e-09 

QC QC 


563 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 1.391e-09 41-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F23.194.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BL 


PD00301B 5.49 4.1 15e-09 284- 
295 


569 


PF0085O 


Histone deacetylase family. 


PF00850E 8.88 6.553e-21 756-782 
PF00850D 14.76 1.519e-16 722- 
746 PF00850F 15.70 1.11 8e- 11 
794-827 PF00850G 22.75 8.375e- 

1 1 oio otc 

11 833-875 


570 


PD00289 


T^T» ATTTVt OTTO T\/"\H K A TXT Tl 1 '» VI"? A T" 1 

PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


T>T*\AA10A A AT A C\CI\~. 1A 111 1 f 1 

PD00289 9.97 4.960e-10 137-151 


571 


BL00518 


Zmc finger, C3HC4 type (RING finger), 
proteins. 


T*»T AAC1 o 1 <"l I O O OAA» 11 A A O 

BL00518 12.23 8.800e-ll 44-53 


573 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e-ll 123-175 


574 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 3.700e-10 986- 
1021 


576 


BL00284 


Seipins proteins. 


BL00284C 28.56 5.200e-26 200- | 
242 BL00284A 15.64 4.913e-18 
71-95 BL00284B 17.99 7.261e-15 
173-194 BL00284D 16.34 5.846e- 
13 306-333 BL00284E 19.15 

T >I1Aa 11 OOT >| 1 o 

7. 429e-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.553e-29 15-54 


580 


BL50001 


Src homology 2 (SH2) domam proteins 
profile. 


BL50001B 17.40 4.500e-12 1010- 
1031 


581 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 3.189e-22 608- 
649 PD00930A 25.62 6.806e-17 

C AC C1 1 

505-531 


584 


BL00612 


Osteonectin domain proteins. 


Tj r nn^iOD 1 1 *> C T AO/l„ 1 1 AO 

BL00612B 1 1.35 2.034e-ll 93- 
Izo 


585 


DM01551 


kw OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER. 


DM01551C 14.62 8.859e-10 102- 
122 


586 


PF00628 


PHD-fmger. 


PF00628 15.84 3.455e-12 235-250 


587 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.063e-10 85-128 


588 


PR00326 


GTP1/OBG GTP-BINDING PROTEIN 
FAMILY SIGNATURE 


PR00326A 8.75 7.525e-16227- 
248 PR00326C 9.796.760e-15 

a«/ TAT T»T> A/T? OZT^ 1 A AA if /f7„ 

276-292 PR00326D 19.09 o.657e- 
13 293-312 PR00326B 16.74 

O IOQq 1 "2 T/1Q OA*7 

y.zzye-ii Z4o-zo/ 


589 


BL00422 


Granins proteins. 


BL00422A 28.34 7.429e-09 2349- 

z. J 1 O 


590 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.794e-10 295- 
339 


591 


BL00128 


Alpha-lactaibumin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e-ll 110- 
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SEQ 

U) 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








132 


596 


PR00049 


WILMS TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.136e-09 3 1-46 


597 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547C 17.30 1.667e-19207- 
229 DM00547E 13.94 6.200e-18 
319-342 DM00547B 11.28 

I. 000e-17 179-193 DM00547D 

II. 60 9.250e-13 289-303 
DM00547F 23.43 6.727e-12 679- 
726 DM00547A 12.38 4.818e-ll 
158-170 


600 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.882e-27 13-52 


601 


BL00192 


Cytochrome b/b6 heme-ligand proteins. 


BL00192A 11.90 6.400e-09 390- 
430 


602 




T> JU ^.^.1 t o r a- : 

xuuuouiiioi piui-^ui ivJj piUI.CliJ5. 


DX^VVyiOD jL 1 .Z 1 5.0 J ^e-Uy 115- 

157 


603 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


606 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-10292- 
306 PR00019A 11.19 5.667e-09 
323-337 


607 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-10292- 
306 PR00019A 11.19 5.667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16.74 2.853e- 10 
60-75 PR00320A 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


Chaperonins TCP-1 proteins. 


BL00750B 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G20.12 8.800e-31 
431-471 BL00750F 18.40 5.125e- 
30 370-411 BL00750E 24.59 
8.650e-29 295-332 BL00750H 
21.44 1.000e-27 489-524 
BL00750C 25.65 5.345e-17 149- 
181 BL00750D 16.16 6.3 18e-14 
203-222 


613 


BL00766 


Tetrahydrofolate » 
dehydrogenase/cyclohydrolase proteins. 


BL00766B 24.49 1.000e-40 142- 
190 BL00766E 13.78 1.000e-40 
322-359 BL00766C 25.86 5.500e- 
39 208-256 BL00766D 17.05 
4.536e-26 283-313 BL00766A 
21.48 6.063e-24 102-132 


DID 


DT Arties 

BL00256 


Adipokinetic hormone family proteins. 


BL00256 12.28 3.298e-10 746-755 


616 


BL00319 


Amyloidogenic glycoprotein extracellular 
domain proteins. 


BL00319C 17.12 9.053e-09 419- 
453 


617 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


618 




xiUKaryouc KJNA-DuiQmg region ivfNr-l 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


620 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 5.817e-16 77- 
123 


622 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 


BL00972A 11.93 5.500e-19 213- 
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SEQ 


ACCESSION 


DESCRIPTION 


REoULTS* 


ID 


NO. 






NO: 












tamiiy z proteins. 


971 TAT 0,0,0791^99 KSO 7A7» 1A 

zj i Dxjjyjy /zu zz. jj z. /4ze-io 








<A1 <0< D.T AA070'Q (IK i aaa- 
jUlOZO DLAJVy /ZayAj l.UUUe- 








1 1 907~3ft7 RT 000790 1 A 48 








3 1AYW11 37n-3R*> W 00Q79T7 








on 79 7 ^1 7p-i o ^96 

ZU. /Z /.Jl /C"1U JZDvtO 


625 


PD01066 


PROTEIN ZINC MJNCjbK ZINC- 


TYI"\A1 1 A /tl £ OA ^ jiC 

PDOlOoo 19.43 o.333e-39 6-45 






FINGER METAL-BINDING ML 




628 


BL00039 


DhALhoox suDtamiiy Air-aepenaent 


X3JLUUU07JLI Z1.0/ /./jUc-jI 4/5- 






helicases proteins. 


CO/I DI AAA3QA 10 AA O AAA« 








108.9^7 tat non^or is-fV* 1 b^lia 








i< 1777^1 pt nnn^QP 1 q lo 
1j jz/oji jc>i-#uuujyx5 ly.iy 








S fi^fie-14 949-96R 


630 


PD00306 


PROTEIN GLYCOPROTEIN 


"DTVlAaAiCA 1 A 0£ 7 nftfto 1000.0 
rL/Ul/Jt/OA 1U.ZO /.UUUe-lZZJZ- 






PRECURSOR RE. 


246 


631 


PD00306 


PROTEIN GLYCOPROTEIN 


T\T*\AAO A/' A 1 A T /T T AAA 1 O OAA 

PD00306A 10.26 7.000e-12 290- 






PRECURSOR RE. 


304 


633 


BL00785 


S'-nucleotidase proteins. 


BL00785C 9.45 3.625e-16 108- 






Izz JtJLUU/oDii O.oj 4.UlAJe-lt> 








mm/\ ^*/-v TIT A A TO ^ A A TO CAA« 

279-295 BL00785A 9.73 6.500e- 








14ZV-4U Jt>JLiUU/oDr> 1U.0D 








C CAAa 1 1 TO O/C "DT AATO^r* A OA 








zt nnAA-19 1^^-14^ 

4.UUUe-iZ 1^3-lH-j 


636 


PR00832 


PAXILLIJN bluNAIUKl} 


rKUUoJZJtS 14.4j 7.7Ulc-14 OJ- 








luo 


637 


PR00109 


TYROSINE KINASE CATALYTIC 


PR00109B 12.27 6.362e-13 221- 






DOMAIN SIGNATURE 


240 


638 


PF00635 


MSP (Major sperm protein) domain 


Dunrt/;i^Ti i s /l anno 1 1 






proteins. 


FAO 

502 


639 


PR00860 


VERTEBRATE METALLOTHIOKEIN 


PR00860B 7.04 l.900e-l8 85-99 






SIGNATURE 


PR00860C 9.61 1.474e- 14 99-109 








PR00860A 5.46 1.720e- 14 63-76 


641 


PD00066 


PROTEIN ZINC-FINGER METAL- 


PD00066 13.92 4.462e-15 271-284 






BINDI. 


PD00066 13.92 4.462e-15 299-312 








PD00066 13.92 2.800e-14 327-340 








PD00066 13.92 2.800e-14 383-396 








t»nnnn/'/' -f A A/*l A AAA -i A 111 J A <l 

PD00066 13.92 2.800e-14 41 1-424 








PD00066 13.92 7,000e-14 355-368 








PD00066 13.92 8. 800e- 14 439-452 








PD00066 13.92 8.800e- 14 495-508 








T\r\ AAA/*/* 4 <\ t~\ f*\ -f ^ AA -* ^ ^ f t C f A 

PD00066 13.92 1.500e-13 551-564 






• 


PD00066 13.92 7.000e-13 467-480 








PD00066 13.92 7.000e-13 523-536 








T)T»AAA/%< 1 1 OO O <nrta n OK OOR 

rijuuuoo l j.yz y.juue-ij zi j-zzo 








TJT^AAA/C/C 1*3 AO A CAA& 10 ^iAI O^/C 

PDOOOoo li.yz y.5Uue-li z4i-zjo 








nnAAA^if 1 <5 AO A CAA- 1 1 C7A CAO 

PD00066 13.92 9.500e-13 579-592 
















DT^nnnAA n oo i aoaa no i ft9 9nn 


642 


BL00961 


Ribosomal protein S28e proteins. 


T»T AAft£1D 1 1 O/l T >!OA«. T7 ^T 

BL00961B 11.24 7.429e-37 67- 






1 AA P*T AfiQA" 1 A 0 Oft A ft7Qp-9/> 










643 


BLUU585 


Ribosomal protem S5 proteins. 


m ftfKO^A or a*i 1 QQip./tn in' 2 .- 






1 RT ftft^R^R 1 J? 78 3 9S0p->0 








107 97ft 
iyj-ZjU 


04/ 


ni aa/Coo 


_ . j 

Trp-Asp (WD) repeat proteins proteins. 


DT ftA/v7R 0^7 0 d.nftp-1 0 1 81 -1 09 
JOJLUUO/O f.O / 7.H-UV/C-1U 


648 


r jxv/V/O / Kj 


NFMATODF METAT T OTHTONKTM 


PR00876C 6.15 9.229e-09 112- 






SIGNATURE 


126 


652 


PD01066 


PROTEIN ZINC FINGER ZINC- 


PD01066 19.43 5.941 e-27 29-68 






FINGER METAL-BINDING NU. 




653 


BL00047 


Histone H4 proteins. 


BL00047A 13.53 1.000e-402-41 



I 



WO 01/57190 PCT/US01/04098 



SEQ 

ID 

NO: 


ACCESSION 
INO. 


DESCRIPTION 


RESULTS* 








BL00047B6.51 1.429e-40 41-74 
BL00047C 12.18 1.310e-38 74- 
104 


004 




JPKOTE1N ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.109e-25 30-69 


655 


BLQ1115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 3.483e-I7 19-63 


657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.286e-1031-40 


658 


BL00125 


Serine/threonine specific protein 
phosphatases proteins. 


BL00125B 21.48 1.000e-40 89- 
135 BL00125C 19.97 1.000e-40 
153-200 BL00125D33.il l.OOOe- 
40213-268 BL00125A 14.83 
8.941e-38 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e- 16 492-505 
PD00066 13.92 9.308e-15380-393 

DAAnnr/: 10 no c nn/\~ 1 n n c-\ ■•>> s t- 
* uvvvuu u.uuwiJ JJ^-JUJ 

PD00066 13.92 7.000e-13 240-253 
PD00066 13.92 7.500e-13 268-281 
PD00066 13.92 7.500e-13 408-421 
PD00066 13.92 2.174e-ll 464-477 
PD00066 13.92 1.000e-10 436-449 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.189e-2629-68 


661 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.06 3.797e-13 
187-232 BL00795C 17.06 5.014e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL00795C 
17.06 7.896e-12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e-ll 
198-243 BL00795C 17.06 3.778e- 
11 171-216 BL00795C 17.06 
6.111e-ll 197-242 BL00795C 
17.06 6.444e-ll 194-239 
BL00795C 17.06 8.000e-ll 189- 
234 BL00795C 17.06 8.556e-ll 
192-237 BL00795C 17.06 1.733e- 
10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
17.06 4.035e-10 199-244 
BL00795C 17.06 5.081e-10 186- 

231 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 
09 200-245 BL00795C 17.06 
5.800e-09 175-220 BL00795C 
17.06 6.500e-09 182-227 
BL00795C 17.06 6.600e-09201- 
246 BL00795C 17.06 6.600e-09 
202-247 BL00795C 17.06 6.600e- 
09208-253 


002 


T>T Art A S(\ 

BL00469 


Nucleoside diphosphate kinases proteins. 


BL00469 22.22 1.000e-40 149-204 


663 


BL0H60 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.41 le-11 331- 
385 


664 


RT 00601 


AAypiupjiaii peniau repeal proteins ^iivr 
family) proteins. 


"DT AA£A1 A on OA c c An« no nr At: 

JdLOUoUIA l\j.Ay 5.500e-23 7-46 
BL00601B 20.92 3.631e-13 69-98 


665 


BL00082 


Extradiol ring-cleavage dioxygenases 
proteins. 


BL00082A 19.07 8.615e-12 49-72 


666 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 


DM01537B 21.63 4.073e-37 834- 



WO 01/57190 PCT/US01/04098 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






HELICASE. 


881 DM01537B 21.63 9.750e-21 
1669-1716 DM01537A 15.14 
8.650e-l 8 698-718 DM01537A 
15.14 6.766e-12 1537-1557 


667 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 
HELICASE. 


DM01537B 21.63 7.923e-38 820- 
867 DM01537B 21.63 9.750e-21 
1655-1702 DM01537A 15.14 
8.650e- 18 684-704 DM01537A 
15.14 6.766e-12 1523-1543 


669 


AA 1 AM 

BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.786e-24 849- 
880 BL00107B 13.31 6.727e-13 
916-932 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84'9.735e-27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.571e-12 432-475 


676 


PR00861 


ALPHA-LYTIC ENDOPEPTIDASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.385e-09 206- 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key 1 
motif proteins. 


BL00225B 18.06 7.5 17e-24 1805- 
1840 BL00225B 18.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-19 175-210 
BL00225B 18.06 8.200e-19 1698- 
1733 BL00225B 18.06 4.808e-14 
73-108 BL00225B 18.06 4.808e- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-21 12 BL00225A 
13.82 5.829e-12 2043-2064 
BL00225A 13.82 3.127e-09 1759- 
1780 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 4.240e-10 169- 
184 PR00320A 16.74 6.294e-10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL002431 31.77 L143e-ll 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H 5.90 1.000e-29 612- 
635 PR00852E 8.14 3.769e-27 
348-371 PR00852D 11.38 8.875e- 
27 309-331 PR00852B 11.08 
2.800e-25 249-269 PR00852I 
17.26 3.500e-25 683-704 
PR00852F 1 1.85 5.909e-24 379- 
398 PR00852G 16.19 4.462e-23 
468-486 PR00852C 8.81 9.143e- 
23 284-303 


682 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 1.375e-35 15-63 


685 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 1 1 .93 7.500e-20 40-58 
BL00972D 22.55 3.903e-16 300- 
325 BL00972B 9.45 1.000e-13 
120-130 BL00972E 20.72 5.500e- 
11 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.273e-14 98- 
138 


688 


BL00388 


Proteasome A-type subunits proteins. 


BL00388A 23.14 1.000e-40 8-54 
BL00388B 31.38 3.564e-33 66- 
108 BL00388D 20.71 1.000e-21 
153-184 BL00388C 18.79 8.147e- 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-15 347- 



WO 01/57190 



PCT/US01/04098 



SEQ 

ID 


[ ACCESSION 

NO. 


DESCRIPTION 


RESULTS* 






TRAN. 


394 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 


692 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 7.600e-10 488-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BL01013C9.976.211e- 
14 615-625 BL01013B 11.33 
3.605e-13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 3.571e-13 164-178 
PD00289 9.97 8.650e-ll 2147- 
2161 PD00289 9.97 2.552e-09 23- 
37 


698 


PR00161 


NICKEL-DEPENDENT 
HYDROGENASE/B-TYPE 

PVTAOTJD fW AT2 CTOXT A TT TTi T> 


PR00161C 9.51 4.930e-09 282- 
302 


700 


PR00749 


LYSOZYME G SIGNATURE 


PR00749F 13.63 8.636e-13 139- 
156 PR00749H8.223.681e-12 
173-194 PR00749B 16.54 1.419e- 
1 1 48-70 PR00749C 7.26 3.060e- 
1172-91 PR00749A 10.33 
4.815e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR007041 9.52 1.000e-29 476-505 
PR00704D 1 1.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
1.237e-21 317-339 PR00704H 
13.38 8.138e-21 367-385 
PR00704A 14.68 2.125e-19 27-51 
PR00704C 11.88 1.257e-1796- 
113 PR00704B 17.94 1.833e-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 
SIGNATURE 


PR00859C 7.06 2.776e-09 94-1 1 1 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 
416 BL00226B 23.86 3.250e-24 
203-251 BL00226C 13.23 8.269e- 
21 268-299 BL00226A 12.77 
8.200e-14 103-118 


707 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.440e-102-15 


708 


BL00361 


Ribosomal protein S10 proteins. 


BL00361B 18.34 5.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.200e-102-15 


710 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 8.412e-27 160- 
197 BL00514E 14.28 8.909e-16 
219-236 BL00514H 14.95 1.551e- 
15 317-342 BL00514G 15.98 
7.750e- 15 284-314 BL00514D 
15.35 4.789e-10 201-214 


711 | 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 8.714e-12 49-90 


714 




Lnr / or 1 1 ub i r tamily proteins. 


BL00400C 24.53 6.029e-17 158- 
202 BL00400D 23.26 2.080e-14 
222-259 BL00400A 21.59 1.600e- 
10 27-59 


715 


BL01154 


RNA polymerases L / 13 to 16 Kd 


BL01154B 24.55 5.500e-36 40-76 



WO 01/57190 



PCT7US01/04098 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






subunits proteins. 


BL01154A 18.70 3.000e-22 19-40 


716 


PD01066 


PKUililN ZINC JFINGER ZINC- 
FINGER METAL-BINDING NU. 


JrLAJlUOO iy.*fJ 7./OOCO/ lu-H-y 


717 


BL00215 


Mitochondrial energy transfer proteins. 


102 BL00215A 15.82 8.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


726 


BL00687 


Aldehyde dehydrogenases glutamic acid 
proteins. 


BL00687E 25.37 7.136e-33 266- 

1 1 C DT AA£OTT\ 7£ AA *Z 111a OQ 

316 BLUUOo/lJ Zo.UlO. 333 e-Zo 
151-198 BL00687B 17.54 3.647e- 
26 39-81 BL00687C 24.13 

£ flQHtx 07 OA Ml PT AA-AScTT? O 55 

o.Uo /e-zz yo-ijj jt>L*uuoa/r y.jj 
2.500e-l 1352-363 


727 


DM01354 


kw TRANSCRIPTASE REVERSE II 
ORF2. 


rYKvrm k/Itsj ia 17 1 aaa^ An ioo 
DMU13j4JN 13.1/ i.uuue-4u i/y- 

174 DM01354O 8.73 6.605e-15 

180-226 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2 A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL01024B8.91 1.000e-40 86-127 
BL01024C 7.80 1.000e-40 146- 
185 BL01024D 13.22 1.000e-40 
185-222 BL01024E 11.96 l.OOOe- 
40 222-266 BL01024F9.42 

I. 000e-40 266-3 17 BL01024G 

1 1 AA 1 AAA« Ai\ 1AC\ 

II. 09 1.000e-40 317-349 
BL01024H 13.88 1.000e-40 389- 


736 


PF00913 


Trypanosome variant sorface 
glycoprotein. 


PF00913D 1 1.90 7.130e-10 24-51 


737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 
SIGNATURE 


PR00700D 12.47 2200e-09 82- 
101 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


TYT» AAIO A/™* 11 A1 1 /CAArt AO AQ Q1 

PR00320L 13.01 l.oUUe-Uyoo-o3 
PR00320A 16.74 7.366e-09 68-83 


743 


PR00871 


DNA 

NUCLEOTIDYLEXOTRANSFERASE 
(TDT) SIGNATURE 


TiT> AAOT1 1A A C 0 AAA a AO 1 7C ! 

PK00871(j 14.48 5,UUUe-Uy 1 /o- 
201 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e-10 33-42 


749 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 7.618e-14 
20-45 BL00215A 15,82 8.55 le- 11 
123-148 BL00215B 10.44 9.526e- 
11 69-82 BL00215B 10.44 

H AA 077 7Q< DT AA71 ^"R 

/.3UUe-Uy 2/z-zoj IdIjUUzIjJd 

10.44 8.500e-09 165-178 


751 


BL50002 


Src homology 3 (SIB) domain proteins 
profile. 


T)T CAAAO A 1 A 1 A 1 AAAn 1 /J *27A 

BL50002A 14.19 l.UUUe-14 5 /u- 
389 BL50002B 15.18 2.200e-10 

/I AO /IOO 


752 


BL00353 


HMG1/2 proteins. 


"DT AAOfS'D 1 1 A1 1 AQQa 19 ^OH- 

dLvvojjd 11.4/ j.uoye-iz jyu- i 
440 


753 


PF00622 


Domain in SPIa and the RYanodine 
Receptor. 


PF00622B 21.00 4.2 14e- 14 47-69 


7<A 


r>T AA71 1 


/vdl xransponerb lamny pruicma. 


BL0021 1 A 12 23 8.941e-10 66-78 


755 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19 392- 
415 PR00926C 16.07 5.935e-17 
253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 



WO 01/57190 



PCT/DS01/04098 



SEQ 
ID 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








4.971e-15 344-363 PR00926B 
16.07 9.526e-l 3 210-225 
PR00926A 10.41 1.514e-12 197- 
211 


756 


BL01187 


Calcium-binding EGF-like domain 
proteins pattern proteins. 


BL01 187A 9.98 2.125e-12 324- 
336 BL01187A9.98 4.789e-ll 
377-389 BL01187B 12.04 3.057e- 
10 439-455 


757 


PF00651 


BTB (also known as BR-C/Ttk) domain 
.proteins. 


PF00651 15.00 4.429e-10 43-56 


758 


PR00055 


HIV TAT DOMAIN SIGNATURE 


PR0OO55A 8.13 8.855e-09 144- 
156 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 5.304e-ll 110-123 


760 


PR00448 


NSF ATTACHMENT PROTEIN 


PR00448D 12.42 3.455e-27 162~ 
150 rKl/imSA 1U./4 i.z/3e-Z2 
37-57 PR00448B 16.01 9.379e-21 
100-118 PR00448C 11.46 l.OOOe- 
20 129-147 


765 


BL01042 


Homoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e-l 1 74-95 


766 


PR00625 


DNA J PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.154e-18 26-46 
PR00625B 13.48 9.000e-16 57-78 


768 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 8.500e-28 112- 
149 BL00762B 16.14 3.793e-12 
64-78 BL00762A 23.43 6.625e- 12 
6-43 BL00762C 15.58 4.176e-09 
459-472 BL00762D 11.15 9.667e- 
09 210-220 


769 


PR00709 


AVIDIN SIGNATURE , 


PR00709A 4.60 1.934e-09 1-20 


770 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.720e-10262- 
277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 
09 96-111 PR00320B 12.19 
5.500e-09 262-277 PR00320A 
16.74 6.268e-09 55-70 


771 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 8.714e-12 87- 
101 PR00019A 11.19 1.000e-10 
90-104 


772 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 110- 
159 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 155- 
204 ! 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 
652-675 DM00547B 11.28 
1.818e-18 518-532 DM00547C 
17.30 3.531e-17 546-568 
DM00547A 12.38 1.273e-ll 497- 
509 DM00547D11.60 9.200e-ll 
622-636 


776 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 769- 
792 


111 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
RTKrnrwn ppotptxt T?T7r , uD r rrM> 

SIGNATURE 


PR00779F 14.51 5.147e-09 742- 

~i zr e 

765 


778 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 
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779 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 2.543e-09 6-45 


7£ 1 
/ol 




PAni-TFPrW QTfVNTATT TOP 
WuJrlJMxiJN olvJJNA 1 UJtvC 


JTXvUO^O DD 1 1 J7 J.ll oQ- 1 1 O j4- 

672 PR00205B 11.39 8.588e- 11 
230-248 PR00205Bll.39 8.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.69 2.167e-19 193- 
227 BL00625A 16.21 5.500e-17 
199-228 BL00625B 17.69 1.885e- 

1 £ 1 A A 1 7 A HT AA^O ^"D 1 n c a 

2.770e-16 245-279 BL00625A 

1A01 Q 1 1 08A 

xo.zi y.i l oe-io zji-zou 
BL00625A 16.21 6.507e-14 146- 

175 


785 


PF00084 


Sushi domain proteins (SCR repeat 
pro ic ins. 


PF00084B 9.45 7.188e-10 595-607 

PFAAABzlT* Q/1U A(\f\r> HO 


786 


PF00084 


Sushi domain proteins (SCR repeat 
pro its ins. 


PF00084B 9.45 7.188e-10 595-607 
pfaaar/TR Q4U Ac\c\ex aq <^/c a^q 


787 


BL00826 


MARCKS family proteins. 


BL00826C 7.63 6.738e-09 203- 
230 


728 
/oo 


pp aazk^ 


VfYM YX/TT T T?T5D AXTTl fAPTAD TVDT7 

A DOMAIN SIGNATURE 


rKUU4jJA UlUe-14 3o-!>4 
PR00453B 14.65 8.568e-10 75-90 


78Q 
loy 


PPAA1 AO 


rM3 TvTTTTUTMTJ 

UKJNllxllJNil 

CARBAMOYLTRANSFERASE 
SIGNATURE 


DOAAIAOTi \A QO < A\Qa. AO n<C2 

977 


790 


BL00030 


Eukaryotic RNA -binding region RNP-1 
proteins. 


BL00030B 7.03 5.500e-l 1 199- 
209 


/yl 


"DT AA/I 1 C 


Synapsins proteins. 


"DT t\f\A 1 CXT A OA A C 1 A« 1 A 1 OO 

BL00415N 4.29 9.5l9e-l0 393- 
437 BL004l5N4.29 2.ll7e-09 
lU.J-14/ bLUU41oN 4.2? j.oz&e- 
09 97-141 BL00415N4.29 
5.664e-09 387-431 


795 


PD01066 


PROTEIN ZINC FINGER ZINC- 
T7r\mr?p tv/Trtat p.TxmTKTrnvTTT 

rllNuiixv IViCrl AIj-JdJUNIJIINO JNU. 


PD01066 19.43 2.091e-36 105-144 


799 


PF00731 


AIR carboxylase. 


PF0073 1 C 23 . 1 6 7.333e-35 337- 

3QA 1 T5 1 O /!7 7 /17Qa OO 

299-336 PF00731A 19.32 6.333e- 
24 268-297 


5U4 


■of aai7A 

DJLAJU1 /u 


uyciopnuin-type pepuayi-proiyi cis-trans 
isomerase signatur. 


PT AA1 7/YQ OA 07 Q ATlo AA OQO 

dLUU i /Ur5 Z\).y f o.u / le-Uy My h 
337 




dt aa/?7J* 

JoJLiUUO /o 


irp-Asp ^wuj repeal prot ems protems. 


PT AA/C7C O /CO 7 /IHAfl 1A TOO qoq 

BL00678 9.67 5.800e-10 418-429 

PT AAA7R 0 fH R RHAa 1 A QAA 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 

<sTfr>JAT RF 
oivjin/vl> rvj_>. 


PD01719A 12.89 7.571e-14 290- 

JlO 


807 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 


PR00320B 12.19 9.100e-09 451- 


809 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.462e-12 564- 


810 


PR00453 


VON WILLEBRAND FACTOR TYPE 

A DOMAIN WTNATTTOT7 


PR00453A 12.79 1.310e-14 36-54 

PPAAil^^R 1A 2 ^ARp-1A7^ QA 
JTJtvUU4jJJt5 14. Oj o.-)Ooe-lU /jvu 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


oiD 


pnft 7 A/C/C 
r uu I Uoo 


rKU 1 JdIJN Z,1JN U r IJNuJiK Z1JN 
FINGER METAL-BINDING NU 


rUUlUooiy.4j2.u4/e-Jllo-3D 


817 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 5.154e-36 125- 
154 PR00193E 19.47 3.919e-18 
179-208 


818 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 


PR00830A8.41 9.571e-ll 115- 



[ 
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PROTEASE (S16) SIGNATURE 


135 


819 


BL00126 


3'5'-cyciic nucleotide phosphodiesterases 
proteins. 


BL00126C 22.07 7.857e-24 528- 
569 BL00126E 35.22 3.714e-15 
669-724 BL00126D 25.50 1.173e- 
14584-623 BL00126B 15.20 
1.000e-12 502-514 BL00126A 
27.56 3.361e-09 461-498 


820 


PR00511 


TEKTIN SIGNATURE 


PR00511B 12.25 8.826e-22 174- 
195 PR00511A 13.59 7.723e-ll' 
155-172 


821 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 2.800e-15 13-36 


822 


PF00780 


Domain found in NIK 1 -like kinases, 
mouse citron and yeast ROM. 


PF007801 14.69 4.825e-09 231- 
261 


827 


BL00030 


Eukaryotic RNA-binding region RNP-1 

Tvr/vfrsinc 
r w. 


BL00030A 14.39 5235e-ll 144- 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-ll 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30235-261 PD02448F 14.22 
9.654e-25 279-303 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 305- 
318 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


BL00720B 16.57 4.500e-23 483- 
507 


831 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.625e-21 143- 
174 BL00107B 13.31 4.214e-10 
213-229 


1132 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.787e-l 1 32-57 


833 


PR00497 


NEUTROPHIL CYTOSOL FACTOR 

T» A f\ ATOM A mr mTi 

P40 SIGNATURE 


PR00497A 6.92 4.375e-09 41-59 


834 


BL00229 


Tau and MAP proteins tubulin-binding 
domain proteins. 


BL00229A 23.57 9.565e-10 99- 
138 


835 


BL00421 


Transmembrane 4 family proteins. 


BL00421E 20.97 2216e~09 1053- 
1083 


836 


BL00795 


Involucrin proteins. 


BL00795B 12.41 7.931e-09405- 
445 


837 


PR00020 


MAM DOMAIN SIGNATURE 


PR00020A 18.17 l.OOOe- 17 34-53 
PR00020B 15.52 5.846e- 16 68-85 
PR00020D 12.70 2.543e-15 147- 
162 PR00020C 13.66 3.483e-13 
95-107 PR00020E8.64 6.586e-13 
165-179 


838 


BL50017 


Death domain proteins profile. 1 


BL50017B 17.60 6.897e-13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF00850C 14.55 9.542e-09 1352- 
1369 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e-I2 44-60 
PF00023B 14.20 7.923e-ll 73-83 
PF00023B 14.20 9.000e-10 139- 
149 Pr0U023B 14.20 5.500e-09 
40-50 


842 


BL0H94 


Ribosomal protein L15e proteins. 


BL01194B 13.66 1.000e-40 37-85 
BL01194C 12.35 9.250e-40 103- 
138 BL01194A 18.70 7.632e-38 
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2-37 BL01194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodiummeurotransmitter symporter 
family proteins. 


BL00610A 17.73 1 .000e-40 40-90 

BL00610B 23.65 1.000e-40 104- 

154 BL00610C 12.94 L000e-40 

206-258 BL00610E 20.34 l.OOOe- 
40 3^ iqr rt ftn/nniyoo m 

HU JJJ-J70 JDJjUUOlUr Zy.KJj, 

1.000e-40 454-509 BL00610D 
20.97 6.063e-35 272-325 
BL00610G 12.89 8.588e-13 514- 

JD f 


845 


BL00143 


Insulinase family, zinc-binding region 
orotein<5 


BL00143A 20.91 4.300e-20 94- 

171 RT rtftlzttP 14 1A ^ *\f\(\t* 13. 
\JL\ OJL*Uv IHOL/ 1*1'. lO D.DVVG-iO 

245-258 BL00143B 14.41 9.053e- 

10 141-1^6 


846 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


848 


BL00824 


Elongation factor 1 beta^eta'/delta chain 

pi UlOllld. 


BL00824C 14.58 1.000e-40 129- 
167-202 BL00824B 9.21 2.080e- 

71 Q£ 1 1£ RT nnO/lt7 10/10 

3.333e-19 210-226 BL00824A j 


849 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.000e-40 12-51 


850 


PD01066 


PROTEIN ZINC FINGER ZINC- 

FTWyFR MPT AT -RrMTiTXrn MTT 

r JUN VJJDIv 1VJLC 1 /tJLj-JDIIN JL^ilN U iNU. 


PD01066 19.43 7.316e-24 10-49 


852 


BL01272 


Glucokinase regulatory protein family 


BL01272B 19.61 6.870e-30 136- 

171 RT nmOP 1 1 1 o< 

X / X mAllz/ZU H.oo J.J14e-z5 
249-274 BL01272A 6.49 1.231e- 

1R 00-1 17 


853 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 9.341e-20 65- 
106 


854 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-l 1 140-154 


858 


PR00450 

• 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3.250e-25 68-90 
PR00450B 11.76 8.125e-23 22-42 
PR00450D 16.58 8.920e-22 92- 
HZ rJssJVHJUE 1Z.14 x.Doie-iy 
1 14-1 PT?no4^An 1 ^ *xi ^ ^nn» 

ll*f-ljj JrJtvUlNOUvJ lj.jj o.Duue- 

19 166-187 PR00450F 12.30 

4 17^p-1 5 14H-1 *\fi PT*A.fi45fiA 

13.58 1.857e-14 8-23 


860 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 74-117 


866 


BL00477 


Alpha-2-macroglobulin family thioiester 
region proteins. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


iviuiyuucHuiii voiacior Diosyninesis 
proteins. 


RT A1 AOGR 1/1 OA 1 /C01*» OA /IAQ 

429 BL01078A 10.16 2.000e-13 
366-379 BL01078D5.993.455e- 
11 566-576 BL01078C 10.52 
3.793e-l 1501-513 


868 


BL01177 

XJXj\J II// 


/uwpnyidioxiii aomain proteins. 


RT All 11X2 OA fLA Z OAAa O/l A CI 

489 BL01 177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01177E 20.64 5.800e-24415- 
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442 BL01177C 17395.333e-19 
369-388 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 394-412 


871 


BL50007 


Phosphatidylinositol-specific 
phospholipase X-box domain proteins 
prof. 


BL50007A 19.61 1.000e-40 322- 
368 BL50007D 19.54 1.000e-40 
589-631 BL50007B 20.90 6.700e- 
36 383-421 BL50007E 25.63 
9.053e-33 748-785 BL50007C 
8.97 5.200e-19 452-469 


872 


BL00972 


Ubiquitin carboxyl-tenninal hydrolases 
family 2 proteins. 


BL00972D 22.55 3.250e-17 90- 
115 


5/4 


PR00452 


SID DOMAIN SIGNATURE 


PR00452B 1 1.65 4.250e-09 370- 
386 


877 


BL00741 


Guanine-nucleotide dissociation 

<itirrm1ntnrc CTlCOA. fnmilv cion 


BL00741B 14.27 5.500e-13 1343- 

1366 


878 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.525e-09 52-85 


881 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807E 10.90 4,702e-09 358- 
407 


882 


• PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.188e-37 8-47 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 
HYDROXYLASE SIGNATURE 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.39 7.000e-24 
134-154 PR00372E12.62 2.125e- 
23 360-380 PR00372C7.90 
3.025e-22 289-309 PR00372F 
13.09 6.333e-21 395-414 
PR00372D 10.22 1.000e-19329- 
348 


887 


BL00301 


GTP-binding elongation factors proteins. 


BL00301B 20.09 2.800e-24 103- 
135 BL00301A 12.41 4.316e-13 
21-33 


888 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 1.667e-09 30-39 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 
CELL. 


DM00179 13.97 7.652e-09 113- 
123 


892 


BL01022 


PTR2 family proton/oligopeptide 
symporters proteins. 


BL01022B 22.19 6.016e-14 72- 
118 BL01022E 23.51 1.173e-12 
472-508 BL01022A 11.58 9.135e- 
12 42-6 1 BL01022D 9.42 3 .455e- 
11 199-212 


893 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


894 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 


RHODOPSIN-LKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237B 13.50 9.100e-14 116- 
138 PR00237F 13.57 1.360e-13 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7.120e-12 243-267 PR00237D 
8.944.150e-ll 194-216 
PR00237A 11.48 4.375e-ll 83- 
108 


896 


BL00129 


Glycosyl hydrolases family 31 proteins. 


BL00129D 16.76 8.258e-26 634- 
678 BL00129A 26.21 1.720e-25 
384-430 BL00129E 22.60 4.857e- 
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Z.} OyO-/J4 DJLUUlZyi^ 13.1z 

19.19 5.891e-18 495-522 

RI 00129F26 19 7 54^a.1^ 814 

852 


897 


BL00598 


Chromo domain proteins. 


BL00598 14.45 1.220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 6.000e-09 396-405 


899 


PD01101 


INHIBITOR HEAVY CHAIN 


PD01101B 21.53 l.OOOe-40274- 

in Tir\/I1 1 ai r\ ha vie i nnn. .in 

Jz / rJLHJ 11 U 1 D Z4.45 1 .000e-40 
457-512 PD01101A18.25 6.268e- 
23 83-117 PD01101C 12.69 

l.ZJ /e-IO JOO-JoO rJJUllUlli 

6.73 7.750e-12 566-576 


900 


PR 00600 


x L\\J 1 Jj>llN x XiVJ Or Xxrt. x JrJrZx\ 33JSU 
R Ffil JT A TOT? Y <5T TOT TWTT 

SIGNATURE 


rKuuouuA ii. oi j.y/ye-uy ii-5z 


901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.116e-31 24-63 


903 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 1.509e-ll 21-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e-13 539- 
572 DM00215 19.43 4.750e-12 
549-582 DM00215 19.43 9.824e- 
11 551-584 DM00215 19.43 
2.929e-l0 548-58l DM00215 
19.43 4.054e- 10 550-583 
DMUOzlD 19.43 5.339e-lQ 552- 
585 DM00215 19.43 7.107e-10 

CAA Kin 
344- D / / 


907 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 6.276e-12 314- 

in 
ddJL 


908 


BL00107 


Protein kinases ATP-binding region 

rvr/YfrMtic 
piULCilla. 


BL00107A 18.39 5.950e-17 1 125- 

1 130 


909 


BL00107 


Protein kinases ATP-binding region 

nrnteiriQ 


BL00107A 18.39 5.950e-17 1118- 

1 14G 

i i4y 


910 


BL00107 


Protein kinases ATP-binding region 


BL00107A 18.39 8.560e-13 150- 

1 81 
J Ol 


911 


BL00107 


niacin ivuia^ca t\ x jr-UiiluiLlg legion 

proteins. 


dLUUIU/A lo.3y o.30Ue-13 13U- 

181 


912 


PF00856 


SET domain proteins. 


PF00856A 26.14 4.553e-l 1 243- 
280 


913 


PF00628 


PHD-finger. 


PF00628 15.84 6.400e-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27435- 
459 PR00962G 15.71 4.086e-26 
593-618 PR00962B 1 1.98 9.122e- 
26296-319 PR00962A 13.28 
6.143e-22 15-34 PR00962C8.00 
4.000e-21 348-369 PR00962F 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.636e-20 623- 
643 PR00962I11.68 9.786e-20 
692-712 PR00962E 8.81 2.915e- 
18 515-534 


915 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 

6 


PR00962D 10.40 1.000e-27365- 
iro Pi?<inofi9fi is 71 a n»f!p 9/; 

jo? jrss\)\jy\j£\J i jtii h.vooc-zo 
523-548 PR00962A13.28 6.143e- 
22 15-34 PR00962C8.004.000e- 
21 278-299 PR00962F 12.39 
9.769e-21 482-502 PR00962H 
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13.32 2.636e-20 553-573 
PR009621 1 1.68 9.786e-20 622- 
642 PR00962E 8.81 2.915e-18 
445-464 


916 


BL00134 


Serine proteases, trypsin family, histidine 
proteins. 


BL00134A 11.96 5.886e-1490- 
107 


917 


BL00478 


LIM domain proteins. 


BL00478B 14.79 8.393e-13 21 1- 
226 BL00478B 14.79 6.712e-10 
271-286 


918 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09 973- 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1.000e-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM0003 IB 15.41 8.063e-0979- 
113 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 

368-411 BL00072C 25.30 7.873e- 
20 226-267 BL00072B9.48 
6.049e-12 183-196 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 1.692e-13 229- 
256 BL00237A 27.68 6.657e-13 
90-130 BL00237D 11.23 9.571 e- 
13 290-307 


928 


BL01033 


Globins profile. 


BL01033A 16.94 7.923e-1825-47 
BL01O33B 13.81 1.000e-15 93- 
105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-13 203- 
253 


932 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 353- 
397 BL00415N4.292.117e-09 
63-107 BL00415N 4.29 3.628e-09 
57-101 BL00415N 4.29 5.664e-09 
347-391 


933 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1 .000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30223-249 PD02448F 14.22 
9.654e-25 267-291 PD02448D 
1 1.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 293- 
306 


934 


DM00191 


w SPAC8A4.04C RESISTANCE 
SPAC8A4.05C DAUNORUBICIN. 


DM00191D 13.94 9.083e-10 136- 
175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 4.696e-10 67- 
111 


936 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 183- 
201 PR00762C 9.291.000e-21 
268-288 PR00762E 12.07 3.250e- 
20 520-537 PR00762D 11.29 
l.000e-19 470-491 PR00762F 
15.12 1.429e-19 538-558 
PR00762B 12.12 I.8l8e-I82l4- 
234 PR00762G 14.13 3.455e-l7 
577-592 


938 


BL00027 


"Homeobox' domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM01 11 IE 17.28 1.568e-10248- 
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SEQ 
ID 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






TRANSFORMING 61K PDF1. 


297 DM01 1 1 IE 17.28 5.168e-10 
659-708 DM01 11 ID 16.76 

C OOo AO 9*70 T\A>TA1 iinjr 

j.zoie-uy z/y-izj DM01 111M 
10.67 8.674e-09 911-935 


04ft 




jru/iein Kinases /i ir -oinoing region 
proteins. 


"OTAAIATD 11 11 i AAn« i A ono 

dLvUIV/d 13.31 l.U00e-14 293- 
309 BL00107A 18.39 6.760e-13 
zzy-zou 


942 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.832e-ll 543- 
597 




rJJU 1 uoo 


FINGER METAL-BINDING NU. 


rDOlOoo 19.43 3.500e-35 8-47 




t>T ftAQCQ 

DLAJKjyoy 


uiauiiin aaapior complexes small cnain 
proteins. 


BL009o9B 26.51 1.000e-40 66- 
117 BL00989A 11.66 1.000e-13 

CIA 

D-iy 


946 


Pl3nA17£ 


PATTY A PTH_PlTlsrnTM^ PDATTJTW 

SIGNATURE 


DDftft170A 1*3 -TO A CTI/v f\(\ A C A 

rKUUl /oD 13. dZ 9.571e-09 450- 
469 


Q4.7 


DJ-rUUl /O 


/vniinoacyi-iransrer jkjn a syninetases 
class-I proteins. 


T>T AA1 TOD H 1 1 A OC7 A AA in 

BL00178B 7.11 4.857e-09713- 
724 


948 


PF00628 


PHD-finger. 


PF00628 15.84 8.412e-14 201-216 


a< 1 


r>T nm i 


Sugar transport proteins. 


BL00216B 27.64 2.050e-10 180- 
230 


952 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 4.300e-ll 26-49 
PR00926F 17.75 6.348e-09 134- 
157 






Beta-ketoacyl synthase. 


PF00109 13.08 2.846e-12 342-357 


957 


PR00069 


ALDO-KETO REDUCTASE 

OTp\T A TT TT> T? 

MCjN A I URE 


PR00069A 16.01 8.826e-24 26-51 
PR00069B 11.33 1.514e-17 86- 
105 PR00069C 16.03 8.816e-14 
155-173 


958 


PF00583 


Acetyltransferase (GNAT) family. 


PF00583A 12.53 5.500e-10 631- 
642 


961 


PR00328 


GTP-BINDING SARI PROTEIN 

QT/TNJATTTPI7 
olOJN A i Uxvb 


PR00328A 10.62 8.740e-10 7-31 






fiiviur-i ana xiMu-Y JJiNA-Dinaing 
domain proteins (A+T-hook). 


BLUU354A 3. S3 9.43 8e- 10 1489- 
1499 






jHMij-i ana xiMu- Y JJNA-oinding 
domain proteins (A+T-hook). 


TIT AAO C A K O OO A yllO-. 1 t\ 1 A on 

BL00354A 3.83 9.438e-l0 1489- 
1499 j 


064 


OJLUUUZ / 


HomeoDox aomam proteins. 


BL00027 26.43 7.l88e-27 53-96 


965 


PF00992 


Troponin. 


PF00992A 16.67 2.421e-09 581- 
616 


966 


PR00515 


5-HYDROXYTRYPT AMINE IF 
RECEPTOR SIGNATURE 


PR00515D 7.91 5.741e-09 13-33 i 


067 


X5JLUUD ly 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 
194 


Q7A 

y /u 




Fumarate reductase / succinate 
dehydrogenase FAD-binding site 
protems. 


BL00504C 18.68 2.227e-24 34-59 
BL00504D 10.43 7.261e-21 75-93 


973 


PF00580 


UvrD/REPhelicase. 


PF00580A 13.37 4.720e-09 249- 
2/1 


974 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456F 5.86 l.OOOe- 10 242-254 


07^ 

y ij 




G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 


976 


BL00031 


Nuclear hormones receptors DNA- 

Viin H in O" rpoion nrntpfnc 

UlllU.JJ.ig lUglUli UlULCIllo. 


BL00031A 19.55 7.158e-33 60-93 

"RT fiOfnitt 99 9^ c Cnn^ 98 OA 

126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 196-209 
o PD00066 13.92 8.200e-16 336-349 
PD00066 13.92 2.385e-15 476-489 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








PD00066 13.92 9.308e-15 252-265 
PD00066 13.92 2.800e-14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200e-14 280-293 
PD00066 13.92 4.000e-13 224-237 
PD00066 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll 168-181 


978 


BL00721 


Formate--tetrahydrofolate ligase proteins. 


BL00721B 13.21 1.000e-40 346- 
401 BL00721D 13.90 1.000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL007211 18.79 
2.500e-40 814-860 BL00721H 
21.20 8.239e-39 763-814 
BL00721A 15.31 9.719e-32287- 
321 RT.00721C 16.92 4.000e-30 
498-535 BL00721F 15.96 8.232e- 
27660-702 BL00721G7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G 13.55 
2.543e-16 192-214 BL00869F 
12.77 7.031e-14 157-192 
BL008691 12.92 3.274e-12 242- 
270 BL00869D 14.02 5^82erl0 
95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00196F 13.89 2. 125e-09 92-108 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 



5 TABLE 4 



SEQ ID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


ig 


Immunoglobulin domain 


3.9e-17 


603 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tsp 1 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


S.le-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aajrans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


El-E2_ATPase 


E1-E2 ATPase 


6.3e-124 


412.2 


16 


trypsin 


Trypsin 


1.2e-87 


278.6 


17 


m 


Immunoglobulin domain 


7.6e-12 


43.2 


18 


lectinc 


Lectin C-type domain 


0.0003 


21.2 


20 


Alpha JLJucos 


Alpha-L-fucosidase 


1.2e-217 


736.5 | 
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SEQID 

NO: 


PFAM NAME 


DESCRIPTION 


p-valne 


PFAM 
SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


303.1 


23 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


25 


ank 


Ank repeat 


5.5e-14 


59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


L5e-100 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


1.2e-07 


38.8 


33 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


34 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


36 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


3e-36 


117.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRF-TF 


SRF-type transcription factor 


L4e-36 


133.9 


40 


alk_phosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc fmger, C2H2 type 


8.6e-103 


354.9 


45 


sugar tr 


Sugar (and other) transporter 


3.1e-08 


40.3 


47 


7tm__2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


1.2e-176 


600.3 


52 


zf-C3HC4 


Zinc fmger, C3HC4 type (RING 
finger) 


2.7e-10 


37.7 


53 


Cadherin_CJer 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


SJ00 


S-100/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


inositol P 


Inositol monophosphatase family 


5e-13 


49.8 


59 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


KunitzJBPTI 


Kunitz/Bovine pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ SAS 


MOZ/SAS family 


5.9e-133 


455.1 


64 


MOZ_SAS 


MOZ/SAS family 


1.7e-123 


423.6 


65 


ras 


Ras family 


9.3e-89 


308.3 


67 


Hamlpjike 


Haml family 


3.7e-49 


176.7 


68 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-112 


387.3 


71 


Peptidase_M41 


Peptidase family M41 


1.2e-110 


381.0 


72 


abhydrolase 


alphafteta hydrolase fold 


9.8e-05 


26.5 


81 


K tetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-49 


176.3 


84 


AAA 


ATPases associated with various 
cellular act 


1.3e-77 


271.3 


85 


homeobox 


Homeobox domain 


1.4e-28 


108.3 


87 


TGF-beta 


Transforming growth factor beta like 


6.7e-68 


210.2 


91 


mito_carr 


Mitochondrial carrier proteins 


4.6e-57 


198.5 


95 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 


ig 


Immunoglobulin domain 


4.1e-20 


69.8 


99 


CNH 


CNH domain 


3.4e-120 


412.7 


100 


homeobox 


Homeobox domain 


7.4e-32 


119.3 


101 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-47 


170.8 




ZI-C2H2 


Zinc finger, C2H2 type 


4.4e-89 


309.4 


103 


dynamin 


Dynamin family 


1.4e-150 


513.6 


104 


lectin_c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin_c 


Lectin C-type domain 


4.2e-15 


63.6 


108 


metalthio 


Metallothionein 


2e-25 


97.9 ! 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 


112 


HSP20 


Hsp20/alpha crystallin family 


2.6e-20 


77.7 


115 


EF TS 


Elongation factor TS 


3.8e-63 


221.1 


116 


sugartr 


Sugar (and other) transporter 


4e-63 


115 A 


118 


catalase 


Catalase 


0 


i i co o 


119 


UCH 


Ubiquitin carboxyl-tenninal 
hydrolase, famil 


1 _ 1 ft 

le-10 


O/l A 


122 


metalthio 


Metallothionein 




y ia 


125 


adh short 


short chain dehydrogenase 


1.6e-45 


164.6 


126 


KRAB 


KRAB box i 


7.9e-25 




127 


G-alpha 


G-protein alpha subunit ' 


le-249 


n A1 A 

843.U 


128 


mito carr 


Mitochondrial carrier proteins 


2e-65 


227.2 


131 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


4.9e-53 


189.6 


132 


GYF 


GYF domain 


4.9e-28 


1UO.O 


133 


GYF 


GYF domain 


A C\~ OO 

4.9e-28 


lOo.O 


134 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.1e-33 


119.1 


135 


pkinase 


Eukaryotic protein kinase domain 


3.3e-86 


299.8 


136 


ank 


Ank repeat 


2.2e-29 


111.1 


137 


EL8 


Small cytokines 
(intecrine/chemokine), inter 


3.1e-18 


65.2 


139 


pyridoxal_deC 


Pyridoxal-dependent decarboxylase 
conse 


ft ft ft ft •* 1 

0.00011 


19.0 


140 


cadherin 


Cadherin domain 


1.3e-88 


307.8 


142 


efhand 


EF hand 


5.7e-33 


123.0 ! 


143 


Acyltransferase 


Acyltransferase 


2e-29 


111.2 


146 


cytochrome^ 


Cytochrome c 


1.7e-33 


124.7 


147 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.3 


148 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


L7e-09 


45.0 


149 


aldo_ket_red 


Aldo/keto reductase family 


7.4e-189 


640.8 


150 


homeobox 


Homeobox domain 


3.2e-08 


38.7 


151 


PseudoU synth 
1 


tRNA pseudouridine synthase 


4.7e-57 


203.0 


152 


abhydrolase 


alph^eta hydrolase fold 


l.7e-3l 


1 1 o A 

H8.0 


153 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


l.le-09 


AC £. 

45.6 


156 


PHD 


PHD-finger 


7.6e-15 


o2.o 


157 


fii3 


Fibronectin type III domain 


0.015 


21. 9 


158 


homeobox 


Homeobox domain 


2.7e-27 


304.1 


160 


PWI 


PWI domain 


3.9e-24 


93.6 


162 


DnaJ 


DnaJ domain 


2e-06 


*i A O 

34.8 


164 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


8e-117 


401.5 


166 


metalthio 


Metallothionein 


3.1e-26 


100.6 


167 


LRR 


Leucine Rich Repeat 


ft /\ftf\m 

0.00069 


26.3 


169 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 


611.4 


170 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 


611.4 


171 


fibrinogen^ 


Fibrinogen beta and gamma chains, 
C-term 


-\ _ 1 Aft 

le-149 


510.8 


173 


homeobox 


Homeobox domain 


l.oe-2y 


1 1 1 K 
1 11.0 


174 


FYVE 


FYVE zinc finger 


7.4e-/o 


1 Al ft 


1 / J 


/tdtd 
OKlr 


OXvLT UUlllalil 


3.9e-08 


40.5 


182 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


185 


CAP GLY 


CAP-Gly domain 


5.6e-51 


182.8 


186 


TBC 


TBC domain 


2.2e-50 


180.8 


187 


TBC 


TBC domain 


2.2e-50 


180.8 
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SEQID 

NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
oCORE 


1 QQ 
J OO 


rut* 


ruz. aomain j/uso Known as DHR or 


4e-l J 


^O A 


IRQ 

loy 


ivcicn 


rvoicn moui 


j.Zc-lUO 


jOj.0 


ion 


a ropomy osin 


i ropomy osins 


o o A 171 
j.oc-1 /l 






jviesKC 


ixicsKe [zre-zoj aomain 


A AA1 A 




100 
lyy 




immunogioDuiin aomain 




i 

00.1 


202 


EGF 


EGF-like domain 


3.4e-54 


193.5 


0A2 ♦ 

ZUJ 


treioii 


ireioii (F-type; domain 


le-24 


95.5 


OA/I 

ZU4 


loL 


IdL aomain 


o.5e-38 


1 OA A 

139.0 


oa^ 

ZID 


efhand 


E,r nana 


A {\f\f\C 

O.U09o 


OO £. 

zz.o 


OA£ 

zuo 




Slow voltage-gated potassium 
channel 


0.0031 


O 1 

8.1 


oat* 
zu/ 


ixeioii 


ireioii jr-type^ aomain 


O Da AQ 

z.ye-4o 


173.7 


OAO 

zuy 


KlDOSOmai oIj 


KiDosomai protem bli/olo 


1 .ze-78 


274.7 


ZIU 


hemopexin 


Hemopexin 


1.3e-oz 


001 < 
221.5 


213 


TBC * 


TBC domain 


2.5e-48 


174.0 


Ol < 


Basic 


Myogenic Basic domain 


4.3e-50 


179.8 


o 1 

216 


Ribosomal L24 


KOW motif 


82e-23 


89.2 


222 


&3 


Fibronectin type III domain 


7.3e-141 


481.4 


223 


cofilin_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


9.3e-47 


168.8 


224 


efhand 


EF hand 


6.1e-06 


33.2 


225 


Pterin_4a 


Pterin 4 alpha carbinolamine 
dehydratase 


9.3e-42 


152.1 


228 


ABC tran 


ABC transporter 


4.1e-110 


379.2 


234 


El DerP2 DerF 
2 


El family 


3.7e-90 


312.9 


235 


El DerP2 DerF 
2 


El family 


1.6e-48 


174.6 


237 


PMP22 Claudin 


PMP-22/EMP/MP20/Claudin family 


1.7e-25 


98.1 


AOO 

238 


Opiods_neurope 
P 


Vertebrate endogenous opioids 
neurope 


1.8e-159 


543.2 


OOO 


etboa 


Eukaryotic initiation factor 5A 
hypusine 


5.9e-104 


358.8 


O/IA 
Z4U 


— — : — 

Ammo_oxidase 


Flavin containing amine oxidase 


1 1 1 

zoe-ll 


37.5 


Z43 


Zl-CZJtiZ 


Zinc linger, Czriz type 


2.1e-99 


343.6 


244 


Band 7 


SPFH domain / Band 7 family 


2.3e-53 


190.7 


245 


ank 


Ank repeat 


I.6e-88 


307.5 


z4o 


Zt-LzH2 


Zinc linger, C2H2 type 


6.7e-49 


175.9 


247 


actin 


Actin 


2.3e-42 


140.3 


24 o 


ER_lumen_recep 
t 


ER lumen protein retaining receptor 


2.4e-155 


529.5 


0<A 

zjU 


"DA vTT>AA PIhiiJi'm 

rJVLrzz Claudin 


Till JTV% A A fCh JfTifK vnV"*A//~»1 J * *1_ . 

PMP-227EMP/MK0/Claudm family 


2.2e-38 


140.9 


o^o 
zDz 


Collagen 


Collagen triple helix repeat (20 
copies) 


1 A _ 1 «"» 

1.4e-13 


58.6 


05^ 


P0 
uZ 


uz aomam 


O.U5z 


7.8 


257 


CAP_GLY 


CAP-Gly domain 


1.4e-20 


81.8 


0£A i 

zou 


WJJ4U 


WIJ aomam, Cj-beta repeat 


9.9e-62 


A 1 O C 

218.5 


0£1 i 
Z01 


TX7TVIA 

WJJ4U 


WJD domain, Cj-beta repeat 


9.9e-62 


A 1 O C 

218.5 


zoz 


WJJ4U 


WD domam, O-beta repeat 


9.9e-62 


A 1 O C 

218.5 


0£3 
ZOj 


C0Illin_AUr 


Cofilin/tropomyosin-type actin- 
binding pr 


7.8e-21 


OA ZT 

82.6 




-r ■■■■ 

Ribosomal_L 1 4 


Ribosomal protem L14p/L23e 


A A_ 1 A 

9.2e-10 


4U.o 






Saposin A-type domain 


4.4e-z7 


1 AO A 

IUj.4 


266 


SAPA 


SanA^in A-tvne dAmain 

tJCIUvJUl ii Jr vyl 11 Ci 11 1 




10^ 4 

lUJ .*T 


267 


ABCJran 


ABC transporter 


9.5e-39 


142.2 


269 


Ribosomal_L14 


Ribosomal protein L14p/L23e 


6.2e-62 


219.2 


270 


abhydrolase 


alphafteta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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SEQID 
NO: 


l "m. ir »T x » 1,1 

PFAM NAME 






PFAM 
SCORE 


273 


rrm i 


RNA recognition motif. 


0.074 


14.6 


275 


upocaiin 


I innrnlin / f vtrvinlic fattv-acid 

LlUvLallU / \*j IV/ivllv ibuj t*v*\* 

hindintr nr 


2.5e-41 


146.4 


07 a 
Z/o 


ras 


Rac family 


l.le-67 


238.3 


777 
Z/ 1 




IThimiitin carhoxvl-terminai 

U VIUUIUU VUI UVA J 1 W* III'" ■»* 

hydrolase, famil 


Ue-147 


503.9 


07R 
Z/o 




START domain 


3.2e-09 


44.1 


070 

ny 


WH40 


WD domain, G-beta repeat 


1.8e-27 


104.7 


0R0 

zoz 


fr-natrVi 


G-patch domain 


7.8e-22 


86.0 


0R7 
Zo / 


Anti nrnliferat 
/UHlJL pi uijjLci air 


BTG1 family 


1.2e-101 


351.0 


Zoy 


KRAT* 


KRAB box 


7.U-21 


82.8 


Z7J 


7tm 3 


7 transmembrane receptor 


3.3e-73 


256.6 


0Q5 

zy 'D 


QT7T 
OS-i X 


SET domain 


5e-30 


1132 


296 


Pyridox_oxidase 


Pyridoxamine 5 -phosphate oxidase 


13e-76 


268.0 


007 

zy/ 


rrm 


R"WA rprocmition motif 


5.4e-45 


162.9 




u Dic__njcin.y man 


iihfF/ron^ methvltransferase family 


6.3e-05 


-96.3 


Lyy 


t n • J — ij — — I 

uuic liicuiyiuaii 






-118.1 


OA1 

301 


Cyt_ reductase 


FAT^/MATJ-ninHirKT Pvtnchrome 1 

IcUUvlaoC 


7.7e-61 


215.5 


302 


G-patch 


G-patch domain 


3.1e-14 


60.7 


307 


7tm_i 


/ Ll allolllClllul clllC lCUC|Jiui 
laUlliy ^ 


7.7e-43 


138.2 


*■> AO 

308 


DU 


r n UUIUalU. 


0.0015 


17.8 


O 1 A 

310 


/tni__i 


7 tranQmpmhrjinp rpcentor f rhodODSUl 
lalilliy } 


1.4e-84 


270.8 


Oil 


Dlirtnonoco 

KnOuallcSc 


RVinHanp<ie-like domain 


3.3e-64 


226.7 


i 1 1 
312 


UlDUllIl 


Tiihn1in/Ft<?7 familv 

lUUUllil/i vof i xaiiiiijr 


4.9e-286 


963.6 


314 




miRF4 familv 


1.2e-199 


676.6 


io^ 
3Z3 




imnRymucRysamB familv 


2e-58 


207.5 


3Z/ 


CaUIlCI 111 


Padherin domain 

V> 1V/1 111 U Will U 111 


4.3e-91 


316.0 


170 

izv 


MAP 


"MAP domain 


2.1e-28 


107.8 


no 
33U 


JUT Li alio 


Phosohatidvlinositol transfer protein 


6.5e-98 


338.7 


110 

33Z 




Transcriotion factor S-II (TFllS) 


8.8e-05 


29.3 


117 

33/ 


•rf powo 


7inc finder C2H2 tvoe 


3.6e-61 


216.6 


1/1A 

34U 


/vlrvo 


ATR svnthase related Drotein 


4e-32 


1202 


i/li 


dime A. Ill 


Annexin 

/ v in ivA ui 


4.6e-80 


279.4 


340 


OlalnTTllTi 


Stfltfimin familv 

O LCllllll klli LIUkLLLj 


1.8e-90 


314.0 


347 


T?ll^AQAfTla1 Tift 

XvlUUoUlllal ijiu 


Ribosomal nrotein L16 


4.6e-09 


34.9 


348 


lactamase B 


Metallo-beta-lactamase superfamily 


0.012 


-6.0 


1<1 

331 


einano 


pi? hand 

JJ»J7 Hull Li 


2.5e-14 


61.0 


1<C1 


iecun_c 


T f»ctin P-tvnp domain 

IjuvIIIi ^ Jr vl Will It ill 


1.3e-05 


32.1 


354 


WD40 


WD domain, G-beta repeat 


2.2e-18 


74.5 


1£A 

3oU 


upocaiin 


T lnnrnlin / rvtnsolic fattV-acid 
Hindinff nr 


6.3e-10 


38.3 


1£7 
30Z 


Aceiyiuoiibi 


Acetvltransferase TGNAT) familv 


0.0019 


24.9 




tP>JA-cvnt 1 


tRNA synthetases class I (I. L, M and 


4.6e-185 


628.2 


J00 




Sulfatase 


6.1e-228 


770.6 




<5TART 


START domain 


3.8*11 


50.5 


JOl7 


UJvUlCloC 


Eukaryotic protein kinase domain 


2.4e-10 


41.3 


J /U 


APTVP 


Acyl CoA binding protein 


4.4e-56 


199.7 


371 

Oil 




Eukaryotic protein kinase domain 


1.6e-94 


327.5 


J id 


PftF 
H/Vjr 


EGF-like domain 


2.6e-12 


54.3 


37^ 


vfipoi-ro 

zi-v^/.riZ' 


Zinc finger C2H2 tvne 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3e-61 


215.6 


380 


Glyco transf 8 


Glycosyl transferase family 8 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc finger, C2H2 type 


4.3e-06 


33.7 


383 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 



WO 01/57190 



PCT/US01/04098 



CPA TT\ 

biLyl ID 


npiikf IMA A/TF 
rr AM INAiVLfc 




p-value 




384 


RasGEF 


RasGEF domain 


8 le-43 


155 7 


385 


TBC 


TBC domain 

1 UVilllAlXI 


0 017 


w.u 


389 


GIvcos transf 2 


Glvcosvl transferases 




65 3 


390 


Na Ca Ex 


Sodium/calcium exchanger protein 


3.9e-105 


362.7 


391 


fe3 


Fihronpptin tvnp TTT Hnmain 

1 ILfl l/llvksllll \>j L/v XXX IXUlilAUl 


4 1p-109 


6 


392 


fii3 


Fihrnnpptin tvnp TTT Hnmnin 
xiuivuic villi iypo xxx uuixxoixl 


1 4p-4.^ 


i o J .u 




fh3 


FiVvrnn pprin hmp TTT Haiti arn 

1 1U1 IMlvl/llil lyUw 1X1 UUlXlalll 


^ 4a-4.^ 


JLOj.O 


394 


Idl recent h 


T nw-Hpncitv linnnrotpin rpppntAr 

LUW UvlXDllV 11LF V/L/i l/lGlll 1 CUOUIVJI 

reneat 


7 Ip-4.0 


17^ R 

1 /J.O 


395 


Ribosomal L30 


Ribosomal nrotein L30n/I,7e 


0 0023 


16 0 1 

1 u.u 


396 


Oxvsterol BP 


Oxvsterol-hindinff nrntein 


1 5e-94 

1 iJv 7t 


327 5 


397 


KDSJROMl 


Peripherin/rom-1 


2.9e-33 


123.9 


399 


lactamase B 


\/fpfa11 A-hprci_1ciPtiitTi!»op cnnprfamilv 
iVlCLaUU-UCLa-id.L-lullia6C iUpCIlalllliy 


4.P-1Q 
j.^re-jy 


14 J.O 


402 


F~Kay 

X IA/A 


1?— Hay Hatti Qin 


n 0009 


9R 1 
Zo.l 


403 






*t.oe-o*T 


99/i 9 


405 


RihAenmal T IS 
iviuusuiiiai xv«JJ 

Ae 


P iaacatticiI tYTAtain T ^ A a 
XvlUUoUIDdi proiclll LjJJ/W 


oe-/ / 


7A0 0 

zoy.u 


406 


LIM 


T TA/T nnmjiiti PATitAiTiiTicr TYPAfpinc 
XvllVA UUillalll vUllUUlxlllg UlUlClllo 


n nno9i 


90 7 ! 
zu. / 


410 


tRNA-wnt lc 


tRWA cvntTipfiiQPC place T ffi anH fW 
UVLNrV djULUCuloCD lylaod X \J0* CUlKl \£j 


1p-9^/\ 


700 R 


411 


NTP tranqf 2 


Ttfiip1pAriHv1trcincffn*aeA Hnmatn 
in u^icuu.uy iuaiiMcraic uuixiaiu 


j.!7e-io 


A7 0 t 


412 


DEAD 


TjF AD/HE ATT Hay hplt'paQp 

LJ LJrWJl ULUr\JTL 17 Li A xICllvooC 


n onoi ^ 


17 9 

1 /.z 


414 


DUF94 


T"^Atn a in nf imlmoum fimotiATi T\TTT?QA 
L/UxllaUU Ul UlLRJlUVVIi iUIlvuUXl UUry^r 


0 0001 1 


9A 0 

zo.y 


415 


tiihnlin 

LUUU1U1 


Tnhiilin/FtQ7 fsrmilv 
i uuuiui/r Lb/-* laiiiiiy 


A ^ A 9 on 


077 7 


420 


SET 


SJPT Hath sin 
ojl x uvxilaiii 




90^ ^ 


421 


WD40 


WD domain, G-beta repeat 


6.1e-29 


109.6 


tzj 


7f-P9TT9 


Ziinc linger, czriz type 


1 ^-a 10 

i.De-^y 


1 A A Q 

144.V 


494 




xvUKaryoiic protein Kinase domain 


Q Oo 7< 


zol.o 


49 R 
*tzo 


T TJvf 


x-»iivi aomain containing proteins 


1 Ca O/l 

i .oe-J4 


izo./ 


411 


JlclZal 


I/'otqI lima wv^anna inUtUif/M* 

xvazai-iype serine protease inniDitor 

Hattijiim 
uuixioiii 


J. /e-lo 


/J.O 


432 


SH2 


Rrp ViAmAlotyv Haiti 5*in 9 
Olv llUJUlll/iUgjr miiii^iii x. 


1 4p-^7 

l .H-e-o / 


1QR 4 


433 


zf-C2H2 


7inr finapr P9TT9 tvnp 


9 Kp 144 
z.oe- iff 


409 7 


434 


1*HS 


Poe fiamilv 
xvao lcuxiiiy 


0 019 


1 06 8 


436 


E1-E2 ATPase 


E1-F2 ATPase 

X> 1 JJf^£> A X X OoC 


1 ^p-1 17 

1 .UC-l 1 / 


qoi 0 


437 


RNA nol A 


PWA TiAlvmpracp nlnhn cnhnnir 
xvi^/Tk puiyiiivi ojC dipiia ouuuilll 


0 


1077 7 


438 


PHD 


PHD-finger 


1.6e-ll 


51.7 


439 


lppHn p 

1CU111J I* 


T pptiti P-h/np Haiti am 

Xwcuiiii v^/^iypc uuiiiain 


4 7a 10 


1 1 1 1 
1 1 J.J 


440 


zf-C2H2 


Zinc finger, C2H2 type 


l.le-65 


231.6 


441 




AiTcSiin ^or o-aniigenj 




Of O f 

030.1 


449 


alUJJIU L1<111__J 


/iminouaiisierases ciass-iii 

nvr i H av n 1 -Wh A 
pyi lUUAal'pilU 


C 7a CO 


zil.l 


443 


UCH-1 


TThimiiTiTi rarKftwl -terminal 
WU1L[U1L1I1 L-cll L/UAyi-LcnilLIlal 

hvdrnlflQPQ famil 

lljrUl UlaoCo XCUllll 


k 19 


<\9 6 
jZ.D 


444 


CTF NFI 


CTF/NF-T familv 

vJll / 111 1 XCUllll jr 


9 fip-977 




451 


T-box 


T-box 


3 Rp- 1 1 7 


409 6 


453 


Rieske 


Rieske r2Fe-2Sl domain 

IMbDAW L ^ WvlllCllll 


9 fip-1^ 


^7 7 


454 


zf-C2H2 


Zinc finprer C9H9 tvnp 

fciixiv xxiigvi, l y 


J ♦ 7C U*t 


996 ^ 


456 


homeobox 


i~TnnieoHnY Homain 

1J.U111VUUUA Uv/lllClLll 


9 Rp-0R 


1R 0 

JO.7 


459 


Iff 


Tmmunoo'lnhiilin Homain 

JLllUUiUJU/filUUlillll VlUllldUl 


9 fip-90 


70 ^ 


460 


Hydrolase 


haloaciH Hphaloopna^p-liVp livdrAlacp 
uaiv/uwiu. uviiaiugt'iiaoc**iiivc; liyuiuiaow 




06 0 


462 


rve 


Integrase core domain 


1.6e-13 


50.7 


466 


CH 


C'alnfYnin Hnmnlncrv ( Pl-H HAinain 


9 4p-17 


71 1 
/ 1.1 


467 




r^5llAAT1tTI Tl rttTI A 1 A CM / ( C^\X\ HattIQITI 

^aiyuimi RVlliVlUgy [K^rl J UVIIlaill 


9 4p-17 


71 1 
/l.l 


468 


Sterol desat 


Sterol desaturase 


7.5e-38 


139.2 


469 


pro isomerase 


Cvclonhilin tvne nentidvl-nrolvl cis- 
tr 


2.6e-63 


220 9 


470 


Peptidase M24 


metallopeptidase family M24 


6e-08 


28.1 


471 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 


441.9 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


472 


myb_DNA- 
binding 


Myb-like DNA-bmdmg domain 


3.6e-U6 




473 


zz 


Zinc finger present in dystrophin, CB 


U.U1Z 


Oft ft 


An a 

474 


EF 1 G_domain 


Elongation factor 1 gamma, 
conserved doma 


o.oe-oo 


3ftS ^ 


Anc 

475 


T> ■ l n T in nl T 11a 

Ribosomai Liie 


KiDosomai protein Lj le 


o.ie-oo 


ZOZ.J 


Anc 
476 


Clq 


Clq domain 


z.je- / j 


9^ 7 


477 


SH3 


bH3 domain 


1 1rv_10 

i.ie-iz 




4/8 


MoaA_JN llt5_r q 
qb 


moaA / nub / pqqb iamiiy 


U.UlfZ 


-17 7 


A^Q 


r x VH 


r X vxs zinc linger 


y.je-zi 


7R 


4oU 


TVVT A _ n t A 

UJNAjpOI_A 


i/iN a polymerase iamiiy a 


z.je-HO 


1/57 4 

lO / «*T 


4oZ 


adh short 


snon cnain aenyurogenase 


1 .zc-oz 


991 (\ 


483 


ank 


Ank repeat 


1 17 


71 0 


484 


TA>TO 

IMS 


impB/mucB/samB family 


z.ze-oj 


90ft ^ 


AQC 

486 


ILK 


l IK domain 


j.ze-iy 


^7 R 
O/.o 


a on 

TO / 


iiYlVllIVW 






1425 5 


488 


T T wrcr\ 


l/LWiiv^ domain 


y.je-iui 




495 


horaeobox 


Homeobox domain 


3.6e-06 


30.8 


497 


pkinase 


Eukaryotic protein kinase domain 


z.3e-ioo 


JOO. 1 


499 


fii3 


Fibronectin type III domain 


z. De-z j / 


oUl.o 


501 


LRR 


Leucine Rich Repeat 


9. Je-3 1 


1 1 < A. 


502 


RGS 


Regulator of G protein signaling 
domain 


0.041 


11.9 


503 


filament 


Intermediate filament proteins 


le-142 


487.5 


505 


fii3 


Fibronectin type III domain 


1.3e-100 


"} AH 1 

347.7 


506 


HECT 


HECT-domain (ubiquitm- 
transferase). 


le-13 


CC\ A 

59.0 


507 


RibosomalJL7A 
e 


Ribosomai protein L7Ae 


j. /e-zo 


OQ 1 


(AO 

508 


YI7T*\./1 A 


: — prr 

WD domain, G-beta repeat 




10 a 


£AA 

5U9 


WD4U 


WJJ domain, ur-Deta repeat 




10 5J 

iy.o 


510 


WD40 


WD domain, G-beta repeat 


2.1e-42 


154.3 


511 


pkinase 


Eukaryotic protein kinase domain 


z.ie-oo 




512 


G-gamma 


GGL domain 


i n« no 

l.9e-U8 


J4.J 


513 


OTTO 

SH3 


OTTO /Inmm'n 

bHS domain 


ie-uo 


1/1 9 


fir 

515 


HTH_AraC 


Bacterial regulatory helix-turn-helix 
protei 


j.ye-z/ 


lU^.O 


516 


Zl-CzHz 


z-inc linger, uzriz type 


1. /e-J*r 


198 ft 


M / 




SI RNA binding domain 


/: ip co 


9ft^ 0 




pkinase 


Eukaryotic protein kinase domain 


i.oe- / j 


9A4 9 
ZO*f .Z 


jJLj 


cadherin 


uaonenn ciomain 


ze-ou 


9Rft ^ 


COS 

jZo 


ZI-OZriZ 


7\r\f> -Pi terror- POUO -Kmo 

Zjinc linger, uzwz rype 


'fC- IXJ 


9dA 4 




neur chan 


in eurorx ansmiuer-gaiea lon-cnannei 


S Rp-999 


7^ft 8 


JOl 


KnOOJir 


rvnoour uoiiiaiii 


J.J C HH- 


Ifift 9 


d9 

JJZ 


myosin__head 


iviyosm neaa ^motor aomam^ 


A 
U 


JL*+7*T.J 


<\H 


T UP 


JLcUCmc rvlL/li ivcpcal 


O.JC'IJ 


^9 6 






occ/ aomam 




^10 1 


536 


homeobox 


Homeobox domain 


4.8e-05 


26.4 


539 


actin 


Actm 


z.4e-iuu 


11(\ f\ 


542 


ank 


Ank repeat 


1.9e-35 


131.2 


4 A 

544 


zf-CCCH 


Zinc finger C-x8-C-x5-C-x3-H type 


O Oa 1 A 

z.8e-iu 


A 1 *7 
41./ 


C AdZ 

546 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


n Aa. Afi 
Z.4e-4U 


1 /IT /I 

14 /.4 


^47 


ITMYr Pa A Qvnt 


MvHrrtVVtYif»trivlcr1iitaT^7l-r»nATi'7VTTlP A 
lijUl UAyiilCllljrlglUuuyi-OUCilxijrLUS A 

synthas 


0 


1250.8 


549 


lamininG 


Laminin G domain 


3.3e-76 


266.6 


551 


PHD 


PHD-fmger 


0.008 


9.3 


552 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 



WO 01/57190 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


TOT? A \M 

SCORE 






VJl^vJr /■ 






555 


WW 

w w 


WW Haiti a in 




95 3 1 


CCO 


K.111CM11 


JVLUCalll 1UULU1 UUlllalll 


l.OC-l /u 


599 7 


550 




7inr finapr P3HP4 tvnp fi?TNf* 
Zjiiiw iingci , v-»jjnv^*t type ^lYirNVj 

fin apr\ 


0 00085 

V.UUUOJ 


16 5 


563 


efhand 


EFhand 


7.9e-ll 


49.4 


567 




PIT r? nm a in 
x XI UUlllalll 


7 Kp-06 

/ ,Ov-UQ 


75 o 


568 


PH 


PH domain 


3.1e-39 


143.8 




Uicf /lAO/tAtr/l 

rUSt^ucaCCiyi 


xiisione aeaceiyiase iamny 


5 7p 1 06 


6 

joj.o 


<70 




r.uz, aomain ^aiso Known as uritv or 


^ /1p 70 


ftO ^ 




<yf P3WP4 


7i«f> f5«»<»r P3WPA H/r\p n?TM/i 
Zrinc linger, y^jtv^ type ^xviinvj 

■fin ctat^ 

ringer; 


le-io 


58 5 


573 


iihrtAiiitiYi 
UD14U.11111 


U DHJUlUll laiUliy 


1 4p-08 

1 .HC-UO 


31 1 
j i.i 


574 




r ur iiim riuiiiuiugy z JL^uiiiaiu 


I.jC"! 1U 


380 Q 


576 


serpin 


Serpins (serine protease inhibitors) 


4.3e-146 


496.4 


C70 




Ziinc nnger, czriz type 


j. /e-/o 


7^^ R 
ZOj.o 


580 


pkinase 


Eukaryotic protein kinase domain 


6.9e-79 


275.5 


JOl 


T)L A n AT) 

KnouAr 


KnoUAr domain 


4.4e-D3 


1 CO 0 

loy.o 


co 
joZ 


KlD0S0mal_L /A 
6 


Ribosomai protein L7Ae 


U.UZo 


1 A 

1.U 


CCA 
354 


kazal 


Kazai-type serine proxease inniDitor 
domain 


7 7a <J7 

z»ze-jz 


1 R7 A 


CQC 
JO J 




Leucine Rich Repeat 


/I /la Ofi 


1 7 

1U0. / 


586 


PHD 


PHD-finger 


3.8e-12 


53.8 


COO 

5oo 




ulrl/UtJCj iamily 


l.le-oz 


21 j.Z 


590 


Collagen 


Collagen triple nelix repeat (20 
copies) 


oe-42 


1 CO A 1 

15Z.4 




— 

lys 


u-type lysozyme/aipna-iaciaiDumm 

tarn t Itt 

iarouy 


1 Aa 31 

i .oeo i 


1 1 £ A 
1 10.4 


506 


APTVP 


A f~*r\ A l^ir^HiTKT T\i*rttAin 

Acyi ^o/\ uuiQing proiein 


0 0077 


-0 4 


507 


i>lNrZ._lN 


oiNrz ana omers iN-ierminai aomam 


3 7p 08 

J. /C"70 




ouu 


OAR 


l\Jv/\I5 DOX 




1118 

111.0 


606 


LRR 


Leucine Rich Repeat 


le-05 


32.5 




L IVIV 


Leucine Kicn Kepeai 


1a 


37 ^ 


608 
OUo 


WLiH-U 


WL/ aomam, o-oeia repeat 


J.JC-ZJ 


80 8 

07.0 


fiio 


/M-m/tO TPP1 

cpilOU I K/Jr 1 


lL-r-i/cpnou cnaperonm iamny 


1 7a 737 


R07 A 


613 


THF_DHG_CY 

Jti 


Tetrahydrofolate 

f\ A Kt//1I*AA , A*1 QCo//*1/A 1 I'll //lfrt 

ucnyarogenase/ cyciony oro 


4.9e-173 


588.3 


A17 
01 / 


mn 


jkjn a recogniuon mom. 




£0 4 
0U.4 


618 


rrm 


RNA recognition motif. 


4e-14 


60.4 


/son 
OZU 


COIlllIl_AL/r 


Cofilin/tropomy os in-type actin- 
omamg pr 


O fl A A 

3e-uo 


3/1 7 
j4.Z 


671 
uz 1 


_ 

Nop 


Dutatli/P cnr\l?7vTA Kirtrlinrt HAtnoin 

ruiauve snoi\is/\ omamg aomam 


0,1 


378 8 


677 


TTPT4 7 


UDiquitm cdTDOAy i™iei mindi 
iiyuruiodC xaiiiiiy 


^ Rp 71 


83 1 i 


675 




7inr flnopr P7H7 tvnp 




476 4 




DFAD 


DF AD/DFAH hny liplipflqp 
Ui-ijr\XJi Lsj-itxn uv/A iicu^aoc 




719 0 


637 


GST 


vjiuiaiiiiunc o**u ailaiciaawd. 


4. 8p-76 

*t.0C"ZU 


8Q 0 ! 


633 


^ hiipIpo+iHjiqp 

J llUUlCVJLlUaov 


J -llUUlCUlltlabc 


6 6p-748 


837 0 


636 


T TM 


T TIM HATnnin PAntjjininiy nrAtpinc 
jL/iivi uuiiiaiii v/Uiiiaiiiiii^ pivLCiiio 


1 6e-88 


307 5 


617 


nlHtm^p 

UJvl HOOP 


Cj uivcu y u lil pruLciii JMiiabc uuiiiaiii 


1 5p-73 


757 8 


638 


1MSP Hatyuhti 

IVJLiJi UUlllCUll 


A/1QP enprnn nrntpin^ Haiti a in 

ivior ^ivicyur opcuii piuicm^ uuiiiaiii 


8 4e-09 


47 7 


639 


ILlvldiLlllU 


A/lpfQ 1 1 AtK i r»n P in 

Ivlo LaliU UllUIlcm 




04 6 


641 


zf-C2H2 


Zinc fineer C2H2 tvne 


6.1e-114 


391.9 I 


642 


Ribosomai S28e 


Ribosomai protein S28e 


9.3e-48 


172.1 


643 


Ribosomal_S5 


Ribosomai protein S5 


8.3e-87 


301.8 


646 


PHD 


PHD-fmger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


1.5e-22 


88.4 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


C AO 

648 


Lipase_GDSL 


Lipase/Acylhydrolase with GDSL- 
like motif 


0.015 


2.2 


652 


zf-C2H2 


Zinc finger, C2H2 type 


4.1e-146 


498.8 


653 


histone 


Core histone H2A/H2B/H3/H4 


1.2e-10 


48.8 


654 


ZI-C2H2 


Zinc finger, C2H2 type 


1.9e-87 


303.9 


655 


ras 


Ras family 


6.4e-77 


269.0 


657 


ZI-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


5.3e-13 


46.4 


658 


STphosphatase 


Ser/Thr protein phosphatase 


2.6e-182 


619.1 


/en 
659 


zf-C2H2 


Zinc linger, C2H2 type 


1.3e-92 


321.1 


660 


2f-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 


662 


NDK 


Nucleoside diphosphate kinases 


L4e-119 


410.7 


664 


IRF 


Interferon regulatory factor 
transcription f 


7e-20 


79.5 


665 


4HPPD_C 


4-hydroxyphenylpyruvate 
dioxygenase C term 


1.4e-16 


68.5 


WW 


TNT? A T"\ 




4.8e-74 


237.1 


667 


DEAD 


DEAD/DEAH box helicase 


2.9e-70 


225.1 


669 


pkinase 


Eukaryotic protein kinase domain 


6.1e-93 


322.2 


671 


homeobox 


Homeobox domain 


0.018 


16.5 


678 


cry stall 


Beta/Gamma crystallin 


4.7e-106 


365.8 


679 


WD40 


WD domain, G-beta repeat 


1.9e-06 


34.9 


680 


Keratin B2 


Keratin, high sulfur B2 protein 


4.1e-06 


15.9 


682 


G-gamma 


GGL domain 


8.5e-33 


117.9 


685 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


1.4e-29 


111.7 


686 


Acetyltransf 


Acetyltransferase (GNAT) family 


6.6e-10 


46.4 


687 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


4.6e-15 


50.0 


/AO 

688 


proteasome 


Proteasome A-type and B-type 


6.5e-64 


225.7 


/on 

689 


SCP2 


SCP-2 sterol transfer family 


6.2e-37 


136.1 


690 


TS-N 


TS-N domain 


0.041 


20.1 


692 


zf-C2H2 


Zinc finger, C2H2 type 


9.9e-60 


211.9 


693 


zf-MYND 


MYND finger 


0.038 


5.5 


694 


Oxysterol BP 


Cfecysterol-binding protein 


3.9e-133 


455.7 


695 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.3e-30 


115.1 


703 


Peptidase_C2 


Calpain family cysteine protease 


2.3e-175 


596.0 


706 


filament 


Intermediate filament proteins 


7.2e-107 


368.5 


710 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


7e-80 


278.0 


7ll 


SH2 


Src homology domain 2 


2.3e-65 


192.1 


712 


ATP-synt_DE 


ATP synthase, Delta/Epsilon chain 


0.00062 


19.0 


*7 1 1 

713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


LBPJBPI_CETP 


LBP / BPI / CETP family 


8.6e-34 


125.7 


715 


f|\T A IT 

RNAjpol_L 


RNA polymerases L / 13 to 16 kDa 
subunit 


4.8e-49 


176.3 


/ 10 


KKAB 


KRAB box 


1.3e-42 


155.0 


^71 T 
III 


mito_carr 


Mitochondrial carrier proteins 


4.8e-38 


133.3 


719 


Gal-bind lectin 


Vertebrate galactoside-binding lectin 


1.5e-25 


90.2 


726 


aldedh 


Aldehyde dehydrogenase family 


1.3e-119 


410.8 


728 


Glycos_transf_2 


Glycosyl transferases 


4e-21 


83.6 


734 


ELM2 


ELM2 domain 


2e-34 


127.8 


735 


PR55 


Protein phosphatase 2A regulatory 

SUDUnil JrK 


0 


1038.2 


737 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


4e-14 


60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 | 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 
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SEQID 

MA. 


PFAM NAME 


DESCKlrTlOlN 


p-value 


rrAM 
SrORF 

uv- \Jm\xZi 












749 


mitn parr 

1111 I Vs VCUl 


Mitochondrial carripr nrntpinQ 


4.5e-67 


232.8 




DIJF97 


Domain of* iinknnwn fiinrtinn DTTK97 

JL/UHIC11H VI LimVllVJ W 11 JLUUVUUIA L/KJL X» / 


4.5e-12 


53.5 


751 

1 J X 




Sl-H domain 

kJJ. X-* UUU1C1111 


3.6e-17 


70.5 


752 


HMG_box 


HMG (high mobility group) box 


8.6e-13 


55.9 


753 
/JO 


Or rv i 


QPP V Hnmain 


5 Op-05 


9^ ^ 


754 




V/CH UlVlMOIl piULCUl 


7 5P-15*? 


521 2 


755 


mi to r»j»rr 


TWTitnpnnnHrtal parripr nrntpinc 

ivijiuciiuuurjLdi uaiiicjr pruicixib 


1p-8R 
je~oo 


^05 4 


756 

/ JO 


TQ1JM 


TTir/vrriHnQnr\nHTn XT_tPi*rmncjl _1i1/"P 
1 lUUlIlUUspuilUIU LN-lCXIillUdl -JUlvC 


8 1p-58 


9ft5 5 


757 


BTB 


RTR/PH7 domain 

U i. XJl X ViJ UV/111CU11 


5.7e-23 


89 7 


759 


zf-C2H2 ' 


7inr finder C2H9 tvnp 

/ il HI/ llllgvl , uAl JLZ/ Ijr IJv 


1 ?e-12 

X Xt* 


55.4 


760 


NSF 


"MSK attaHimpnt nrnfpin 

11 Ol alluVLUllvlll UIL/lt/JUI 


6 4e-127 


435 1 


762 


Ribosomal S14 


Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


76^ 
/OJ 


i iiijr__idiiiiiy 


inir iamny 


1 7p-^Q 


144 6 


766 

/OO 


TinaT 


Lyiidj uoindni 


ye- jo 


1^^ ^ 


768 
/Oo 


tPWA-c\/nt OK 

ii\iN/-\~2>yin z d 


ixviN/v syiiijiciase ciass n 


0 1p-81 

y, i e-o x 


981 7 


760 


iui_rc cept_a 


i^ow-Qensixy iipoproxcin recepior 
domain 


n 
U 




77ft 


wn4ft 


wu aomoin, vj-ucia repeat 


Op 71 


o't'.O 


771 


LRR 


Leucine Rich Repeat 


3.8e-06 


33.9 


/ /*f 


cxrco xt 
olNrz IN 


SNF2 and others N- terminal domain 






776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


111 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


/ /o 


"V/DCQ 


vacuolar sorting protein y iyroy) 
domain 


l.le-30 


1 IJ.4 


/ /y 


ZI-C3HL4 


/*mc linger, CJrlC4 type (KIJNCj 
linger) 


•5 1a no 


31.0 


781 

/Ol 


caanenn 


uaojierin aomain 


j.oe-i i j 


388 7 


783 

/OJ 


rxcL^ 1 


i -aomain ^uDiquiun- 

tran cfi^ra^p^ 


4.ze- j l 


1 1 6 ft 
1 10. o 


785 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


sushi 


oUbni UUUlaill ^Ovslv repeal^ 


1 8p 6f> 

i.oe-ou 


914 3 


/ oo 


vwa 


von w iiicux auu laOLUi type /\ uuxudin 


1 Op- 59 


1 87 7 
10/./ 


7Qft 


rrm 


XvLN/v recognition muni. 


9 8p 9ft 


8ft 8 


701 


v^OHagCIl 


v^oiiagen uipie nenx repeat ^zu 

portipc i 

vUpiwj J 


n nnnQ7 


0 7 


792 




T?n VnrvoHp i^rntpin Vitiacp Hattisiiti 

J-/U1VCU jrOUw |J1 ULClll JVlUaov ViOiXiOXii 


ft 09'? 


19 4 


795 


zf-C2H2 

£jV\-h£.X X£* 


7inr finapr P2H2 tvnp 


6 5e-95 


328 7 


796 


aHh cnnrt 


chrw+ pVijiiti HpHvHrnCTPnncp 
oiiui L Lyiiaui viciiyuiu^ciia^c 


4 1p-ft5 


-7 3 


799 






6p-195 

OC- li»J 


498 5 


805 


WD40 


WH Hnmain rr^Hpta rpnpat 


4p-65 


999 8 


806 


ZU5 


7TT5 Hnmain 


4 7p-37 


H6 5 


807 


WD40 


WTi Hnmain O-Hpta rpnpat 

VV J-/ UUillCUll, VJ"L/CLa. JCpCdL 


ft ft16 


91 8 


808 


WD40 


\X7Ti Hnm a in r^»npta rpnpat 
wjj uoxiiaiii, vJ~Uvu* repeal 


ft ftft41 


93 8 


809 


puillaav 


Piikarvntir rirntpin VinaQP Hnmain 
jjuivai yuiic yjxKJiXsxix jvuiaoc uuiiiaui 


9p-^1 


1 17 9 

1 1 / .X- 


810 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


814 


ill Viflii 


7inp finopr P9M9 tvnp 
Zjiiivy ljuigcij vyZ.jrx£ type 




980 4 


815 


zf~C2H2 


Zinc finger, C2H2 type 


6e-74 


259.1 


817 


my os in_head 


Myosin head (motor domain) 


i.je-i /o 


enn o 


818 

OiO 




Bacterial type II secretion system 
protein 


onto 


1 l.J 


819 


PDEase 1 


3 r 5 f -cvclic nucleotide 
phosphodiesterase 


Lle-74 


215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 


rnri 


RNA recognition motif. 


1.5e-06 


35.2 



I 
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SEQ ID 
NO 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


820 


rxivnj uua 


riivivj {nign moDiiiiy groups oox 


7.oe-34 


1 it r> 

125.8 


83ft 


J\,aoVJ£^r 


ivaSvjrLr domain 


2.2e-10z 


353.5 




CNH 




ie-iio 


At\C O 

406.2 




LUXIU U<U1 


ivuiocnonanai carrier proteins 


j./e-37 


1 OA O 

130.3 


833 


PX 


r A UUiTlallJ 


z./e-l9 


77.5 


837 


YjAosphaiase 


Protein-tyrosine phosphatase 


1.6e-263 


888.8 


OJO 


OlUV 


/vnK repeat 


z.4e-270 


A1 1 ic 

911.5 




OUXL 


Ank repeat 


5.8e-38 


139.6 


842 


Ribosomal L15e 


Ribosomal L I 5 


4.8e-131 


448.8 


o*+j 


C"NJT7 

oJNr 


Sodium ineurotransmitter symporter 
iaomy 


0 


1201.8 


845i 


r cpuu.aSo__lYl 1 0 


insuiinase (reptiaase family Ml 6) 


4.7e-67 


2362 


848 


cr ijdjl/ 


EF-1 guanine nucleotide exchange 

UUIIicUi] 


2.2e-5o 


200.7 


849 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-122 


420.5 




■zf r*?w? 
zi-wzriz 


zinc ringer, CzHz type 


2e-67 


237.4 




OTC 


PTO J— 2— 

oxo uuiiiani 


3.8e-30 


113.6 


ft*/* 


I\J10\j/\.r 


KnoOAF domain 


l.le-37 


138.6 


OJ*t 




FDZ domain (Also known as DHR or 
GLGF). 


5.1e-10 


46.7 




APAV 


Acyl-CoA oxidase 


9.1e-263 


886.3 


R*,R 


CinallQ 


T7T? J 

br nana 


2.4e-18 


74.4 j 


860 


homeobox 


Homeobox domain 


4e-22 


86.9 


oOZ 




Transcription initiation factor IIF, 
beta 


2.2e-134 


459.8 


R££ 
500 




Alpha-2-macroglobulin family 


4.9e-21 


70.9 


867 


MoCFJ>iosynth 


Molybdenum cofactor biosynthesis 
protei 


5.8e-205 


694.3 


868 


EGF 


EGF-like domain 


4.1e-22 


86.9 


ouy 




EGF-like domain 


l.le-22 


88.8 


o/I 


Pl-PLC-X 


Phosphatidylinositol-specific 
phospholipase 


7.2e-95 


328.6 


R79 
0 /Z 


TTPTJ 0 
UV^xl-Z 


Ubiquitin carboxyl-terminal 
nyoxoiase iamiiy 


l.le-20 


82.1 


874 


SH3 


SH3 domain 


2.2e-14 


61.2 


R77 

Oil 


0x13 


orlJ domain 


8.6e-90 


311.7 


88? 


OAR 


ivKArS DOX 


6\9e-45 


162.6 


885 


ank 


Ank repeat 


7.1e-07 


36.3 


RR£ 
ooO 


biopterin_H 


Biopterin-dependent aromatic amino 
acid h 


0 


988.3 


887 
00 / 


Or 1 Jr Jir 1 U 


Elongation factor Tu family 


4.9e-129 


437.5 


888 

OOO 




Zmc ringer, C3HC4 type (RING 
linger) 


1.6e-14 


51.4 


889 




Ziinc imger, v^zxiz type 


1 AO 

3.7e-92 


319.6 


890 


ig 


Immunoglobulin domain 


3.8e-06 


24.8 


80? 




rui iamiiy 


A c An 

9.5e-48 


163.0 


801 




ouiraiase 


3.5e-78 


273.2 


894 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


80^ 


/OTl_l 


7 transmembrane receptor (rhodopsin 
family) 


4.5e-51 


164.4 


O70 


Glyco_hydro_3 1 


Olycosyl hydrolases family 31 


0 


1277.3 


RQ7 


chromo 


chromo (CHRromatin Organization 
MUaitierj 


3.9e-06 


26.0 


808 


PHI XT 


LBL proto-oncogene N-tennmal 
domain 


1.2e-273 


922.4 


899 


vwa 


von Willebrand factor type A domain 


5.5e-32 


119.7 


900 


WD40 


WD domain, G-beta repeat 


2.7e-07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.6e-101 


348.6 ] 
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SEQ ID 

MA. 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 


904 


/MUlaUHlO 2>Cg 


/\l JUiaulliU/ UCla-LalCIlin-llKc icpcdlb 


1 1p_06 




906 


FH9 


p uiiuiii xxuiuuiugy z Lsomain 


*f.je-i iz 




907 


f vti Hvl vl Iran cF 


v>y u uy ly lu diibicrobc 


1 4« C\*\ 


90 1 


90ft 


pivlllaoC 


liuivary uLiL- pi uicin Kinase aomam 


1 9p 64 


998 9 
ZZo.Z 


909 


pKUlaoC 


j^uAcuyuiic proicin Kinase aomam 


o.je-/u 


94^ 1 


910 


v\r in a cp 
pKlllaoC 


xiuKaxyoiic proiem Kinase aomam 


9 0a_/19 


1 JO.o 


911 


pivuiaov 


jZrUKaxyuiiL pr utcm Kinase uuinaui 


1 9p-1^ 


i Jl.O 


912 

y 1a> 


PHD 




j. le-uo 




9H 


PUT) 




j.Jc-10 


00.3 


916 

71U 


f?loTinpTit 

1 JUL OUU Gill 


iiiidxueuiaLc iiiaiiiciiL proicms 


0 If* 191 


414 ^ 


917 




jL/juvi uouiain coniainmg pro ie ins 


j.ye-i d 




918 


SAM 


SAM domain (Sterile alpha motif) 


43&-16 


66.9 


7ZZ 


A M/mn f\cnVi Qtocfl 

Acyipnospnatase 


Acyipnospnaiase 


z.ye-oj 


AAO a 


094 




Immunoglobulin domain 


1 Oa AO 


OA O 

32.8 


Q95 


Acyi-i^oA ail 


Acyl-CoA dehydrogenase 


2.4e-131 


A A A O 

449.8 


927 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


2.9e-45 


145.9 


09 £ 
VZo 


gloom 


oioom 


2.4e-52 


1 86.9 


Q90 


sugar_jr 


Sugar (and other) transporter 


1.2e-16 


o 

68.8 


yjz 


collagen 


Collagen triple helix repeat (20 
copies j 


A AAAAT 

0.00097 


A A 

9.7 


7JJ 


XllYlvJ DOX 


HMG (high mobility group) box 


7.8e-34 


1 AC O 

125.8 


934 


CCA 


OJ-/A aomam 


A A AO 1 

O.UUzl 


24.7 


7JJ 


nis 


Kas iamuy 


C An. C A 


209.2 


7.50 




Calponin homology (CH) domain 


3.8e-21 


O A 

83.7 


037 


V01ulge__L.lA^ 


Voltage gated chloride channels 


i a« i An 

1.9e-199 


676.0 


03 R 
yjo 


nomeooox 


Homeobox domain 


1 A«. AC 


AO A 

98.0 


940 


P Kill do C 


Eukaryotic protein kinase domain 


A Qa CO 


AAC 1 

205.2 


049 


iviyosm__iau 


Myosin tail 


O In. AA 

3./e-uy 


O O A 

38.2 


043 


«yf P9T49 


7\r\r> finnan PQ T TQ K/ma 

z,inc imger, uzJHx type 


z.2e-y2 


OAA O 

320.3 


045 

y^D 


L/lal_aaaplOr S 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


046 
7fO 


SUgaT_ir 


ougar ^ana otnerj transponer 


U.U1 / 


t AA O 

-122.8 


947 


tRNA-synMe 


tRNA synthetases class I (C) 


0.00097 


15.6 


048 

yno 


"DT4T> 

rrlL) 


rrilMinger 


2.2e-17 


71.2 


o^i 


sugarjr 


Sugar (and other) transporter 


a Arvoo 

0.0082 


1 1 1 A 

-113.9 


QS9 

7JZ 


mi 10 CalT 


Mitochondrial carrier proteins 


1.7e-54 


1 OA A 

189.7 


053 


my d_u in a- 

mnninfr 

Dinumg 


Myb-like DNA-binding domain 


A Cn. A A 


OA 1 

80.1 


9S C 


Kciuacyi-syni 


jDeia-Keroacyi syninase 


/.le-iij 


/fC/f o 

454.8 


957 

7J / 


?>1rln ra/1 
aiuU A.CL leu 


Aiuo/Kcio reauciase iamuy 


1 Co AO 

l.^e-ys 


340.6 


959 


Kelch 


Kelch motif 


0.02 


20.8 


061 
701 


ras 


Ras family 


A Aa AA 

2.2e-29 


111 1 
111.1 


064 


QOmcODOX 


Homeobox domain 


5.4e-22 


o r e 

86.5 


065 


x n 


PH domain 


ie-zl 


OA A 

80.9 


066 




z«mc nnger, CjriU4 type (KINCj 
imger; 


A A«. An 


34.7 


967 

7U / 


RfhAcnmsil T 90 


iuoosomai L,zy proiem 


l.oe-13 


ice n 
05.U 


970 


FAD_binding_2 


FAD binding domain 


8.9e-47 


166.6 


071 

y 1 1 


rve 


Integrase core domain 


A AAA1 C 

0.00015 


t n o 

19.8 


979 
y /z 


WljLUb U alibi Z 


vjiycosyi Txansierases 


A 1 a A 1 

z.ie-zl 


VA C 

84.0 


974 

7 /*T 


"D \V\r\cf\TY\a] Tin 


xvioosomai proiem l>iu 


0 Oa >|Q 

j.ie-48 


1 AO ti 

l/J.o 


075 
y i j 


9tTM 1 

/UI1__1 


7 transmembrane receptor (rhodopsin 
lamuyy 


l.oe-37 


1 A 1 O 

121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


178.5 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e-150 


511.4 


978 


FTHFS 


Formate-tetrahydrofolate ligase 


0 


1367.2 


982 


Renal_dipeptase 


Renal dipeptidase 


1.3e-73 


258.0 


984 


A deaminase 


Adenosine/AMP deaminase | 2.6e-05 


-48.6 
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SEQID NO: 
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SEQ ID NO: in 
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1 




1 Q£Q 


90^1 
Z733 


7R7PTP9 1 


150 

1 Jv 


2 


too j 


1 Q7A 

1t70 


OO^A 
2734 


7R7PTP9 9 
tor v^ixit 


XZ.J 


3 


Q07 


1 071 

1t71 


90^ 


7R7PTP9 1 




4 


9oo 


1 07O 

iy/2 


90^6 
2730 


7R7PTP9 A 




5 


aoa 
989 


1 Q71 


00^7 

273 / 


7R7PTP9 ^ 




6 


AAA 

yyo 


1 Q7/I 


OQ^R 
2730 


7R7PTP9 6 




7 


991 


1 A7< 


2737 


7R7PTP9 7 




8 


992 


1 A7/C 

1976 


2yoo 


7R7PTP9 R 


K1R9 


9 


AA"> 

993 


1 ATI 

1977 


OQ£1 


7R7PTP9 Q 


6910 

O^clU 


10 


994 


1 mo 

1978 


OOAO 

zyo2 


7C7PTP0 1 o 


6911 


1 1 


aa^ 

995 


1 ATA 

197" 


2vo3 


707011)0 1 1 

/o/Llr/ 11 


69^7 
OZ3 / 


12 


996 


1980 


2964 


7070n>0 10 

/o/L/lr2 12 


69 Od 
0^74 


13 


997 


1981 


2965 


7Q7fTDO 1 1 

7o/CIr2 13 


69 OA 
0274 


14 


998 


1982 


2966 


7Q7/TDO 1 /I 


6110 
033U 


15 


999 


1983 


2967 


7Q7/TDO 1 < 

7o/(JLr2_13 


616/1 
0304 


16 


1000 


1984 


2968 


787CIP2 16 


0433 


17 


1001 


1985 


2969 


787L1F2 17 


0450 


18 


1002 


1986 


2970 


787C1P2 18 


£<A1 

0303 


19 


1003 


1987 


2971 


787ULF2 ly 


0320 


20 


1004 


1988 


2972 


•7070TDO OA 

7o7Clr2 20 


^^79 
03/2 


21 


1005 


1989 


2973 


OCO/^TDO 01 

787ULr2 21 


£^7R 
03 /o 


22 


1006 


1 AAA 

1990 


2974 


7Q7/TDO OO 

7o/dr2 22 


6^01 
03V3 


23 


1007 


1 A A 1 

1991 


2975 


7o/Llr2 23 


6^A1 
0003 


24 


1008 


1992 


2976 


707r , TT>0 O/l 

7o/Clr2 24 


0003 


25 


1009 


1993 


2977 


787Clr2 23 


6£7Q 

oo/y 


26 


1010 


1 A A A 

1994 


2978 


/o /UrZ 20 


67A/1 
0 /44 


27 


1011 


1995 


O AOA 

2979 


707/TDO 07 

/5 /Clr2_2 / 


6769 
0/02 


28 


1012 


1 aazt 

1996 


OAQA 

270O 


707r , T'DO oc 


0/ 


29 


1013 


1 AAT 

1997 


AAO -I 

2981 


7C7r«rDO oo 
/o/Llr2 27 


6770 
0 / /U 


30 


1014 


1 AAO 

1998 


27o2 


7Q7/TD0 1A 
/ 0/^1^2 30 


67 R7 
O/o / 


31 


1015 


1 AAA 

1999 


2to3 


/o/CJx2 31 


6R^R 
053o 


32 


1016 


OAAA 

2000 


29 84 


7Q7f ,, l'D0 lO 

/o/^Ur2 32 


6R66 
OoOO 


33 


1017 


AAA 1 

2001 


2yo3 


7ft7rTD0 11 
/o/Clr2 33 


601 R 


34 


1018 


OA AO 

2002 


OQQ/C 

zyoo 


7R7PTP0 1/1 
/o/^lJrZ 34 


601 R 
O73o 


35 


1019 


OA AO. 

2U0J 


OOC7 


7fi7rTD0 1^ 
/o/^lJrZ 33 


6077 

□7/ / 


36 


1 AO A 

1020 


OAA/1 

2004 


27oo 


7R7PTP9 1£ 
/o /L-JLr/__J0 


7001 


37 


1 A1 1 

1021 


OAA< 

2003 


OQCQ 
Zyoy 


7R7PTP9 17 


7009 


38 


1 nil 
1022 


OAA£ 
2000 


OQQA 
2770 


7R7PTP9 1R 


7004 


^ a 

39 


1 A0 1 

1023 


2U0/ 


0001 
2771 


7R7PTP9 10 


700 5 


40 


1 AO A 

1024 


oono 

2005 


0009 

2772 


7R7PTP7 AC\ 


7006 


>t 1 
41 


1 AO< 


OAAO 

2007 


0001 

277J 


7R7PTP9 A\ 


7008 


42 


i ao a 
102C) 


OA1 A 


OQQA 
2774 


7R7PTP9 AO 


7014 


43 


1 AOO 
102/ 


OAl 1 
201 1 


OOQ< 

2773 


7R7PTP? 41 
/o/\-/lrZ *t3 


7091 


44 


1 AOQ 

1028 


OA1 0 
2012 


OQQA 
2770 


7R7PTP9 /I /I 


709? 


45 


1 AO A 

1029 


OA1 O 

201 3 


OQG7 
277/ 


7R7PTP? Af\ 
/O/UlrZ 40 


70S7 




1V/JV 


2014 


2998 


787CDP2 47 


7058 


47 


1031 


2015 


2999 


787CIP2 49 


7088 


48 


1032 


2016 


3000 


787CIP2 50 


7089 


49 


1033 


2017 


3001 


787CIP2 51 


7182 


50 


1034 


2018 


3002 


787CIP2 52 


7489 


51 


1035 


2019 


3003 


787CIP2 53 


7564 


52 


1036 


2020 


3004 


787CIP2 54 


7566 


53 


1037 


2021 


3005 


787CIP2 55 


7587 
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54 


1038 


2022 


3006 


/o/UlKZ jo 


/j91 


55 


1039 


2023 


3007 


/o/Clrz j / 


/OOO 


56 


1040 


2024 


300ft 

•J vvo 


/o/UUrz jo 


/004 


57 


1041 


2025 


3000 


/o/cirz 5y 


7612 


58 


1042 


2026 


3010 


/o/uirz 6U 


7613 


59 


1043 


2027 


301 1 

JVM I 


/oVUlrz 61 


7615 


60 


1044 


2028 


3019 

JUIZ 


/o/Oirz 6z 


7616 


61 


1045 


2029 


3013 


/o/ULrz 63 


7617 


62 


1046 


2030 


3014 


/o/Clrz 64 


7623 


63 


1047 


2031 


301*. 

JUl J 


/o/ClFz oj 


7625 


64 


1048 


2032 


3016 
JU10 


/5/UlrZ 66 


7625 


65 


1049 


2033 


3017 
Jul / 


/o/UlFz 07 


7630 


"66 


1050 


2034 


301ft 


/o/Ulrz Oo 


7638 


67 


1051 


2035 


3010 
juiy 


/o/UlrZ 69 


7640 


68 


1052 


2036 


3090 
JuZu 


/o/Clrz 70 


7670 


"69 


1053 


9037 


3091 
JuZl 


7o7ULP2 71 


7676 


70 


1054 




3099 

juzz 


/o7C1P2 72 


7688 


71 


1055 


9030 


juzj 


787CIP2 73 


7690 


72 


1056 






75/CIP2 74 


7700 


73 


1057 


9041 


309*. 
JUZJ 


/o/Clrz 75 


7774 


74 


1058 


9049 


307£ 
JUZO 


7o7ClP2 76 


7784 


75 


1059 


9043 


Q0*77 

juz/ 


757CXP2 77 


7785 


76 


1060 


9044 

ZU'+ I + 


70711 

jOZo 


787CIP2 78 


7792 


77 


1061 

1UU 1 


904*. 


juzy 


787CIP2 79 


7798 


78 


1062 


9046 


7 AO A 
JUJU 


787C1P2 80 


7807 


79 


1063 

l vUJ 


9047 


JOJI 


787CIP2 81 


7810 


80 


1064 


904R 

ZUHO 


3U3Z 


787CIP2 82 


7812 


81 


106S 

1 UUJ 


904Q 


jUjj 


787CIP2 83 


7816 


82 


1066 


90^.0 
ZU Jl/ 


3034 


787CIP2 84 


7826 


83 


1067 


90*1 
ZUJ i 


3U35 


787CIP2 85 


7842 


"84 


106ft 

i uuo 


90S9 


3036 


787CIP286 


7850 


85 


1069 


90S3 


3U3/ 


787CIP2 87 


7865 


86 


1070 


90^4 


jujo 


7o7HP2 88 


7882 


87 


1071 




jujy 


7o7ClP2 89 


7891 


88 


1072 


90S6 


JU40 


7o7ClP2 90 


7892 


89 


1073 


90^7 
ZUJ / 


JU41 


787LIP2 9J 


7896 


90 


1074 


90Sft 

JO 


30/17 
JU4Z 


7o7LlP2 92 


7896 


91 


1075 


90SQ 


JU4j 


/o/Clr2 93 


7907 


92 j 


1076 


9060 


304/1 
JU4H 


/o/Llr2 94 


7913 


93 


1077 


9061 


30/K 
JU4j 


787CIP2 95 


7914 


94 


1078 


9069 


JU40 


/o/CIr2 96 


7915 


95 


1079 


9063 


JU4/ 


787CIP2 97 


7920 


96 


1080 


9064 


JU4o 


/o/Clrz 98 


7921 


97 


1081 


9065 

ZUOJ 


3AAQ 
3U4y 


757CJP2 99 


7924 


98 


1082 


2066 


3050 
JUJU 


/o/uirz 100 


7927 


99 


1083 


9067 


3051 
JUJ1 


70/C1F2 101 


7929 


100 


1084 


906ft 


300 
JUjZ 


7o7ClP2 102 


7937 


101 


1085 


2069 


3053 
JUjj 


/o/Urz 103 


7940 


102 


1086 


2070 


3054 
JUj4 


/o/OirZ 104 


7942 


103 


1087 


9071 
zu / l 


705C 
JUjj 


7o7CIP2 105 


7944 


104 


1088 


2079 


305£ 
JUjO 


/o/Uirz 106 


7951 


105 


1089 


9073 

ZU / J 


3 OCT 
JUj / 


TOir'TiV) 1 Arr 

7o7ClP2 107 


7951 


106 


1090 


2074 


305°. 
JUJO 


/o/LdrZ lOo 


7962 


107 


1091 


907S 

ZU 1 J 


305G 

JUJJ 1 


/o/UU'Z 109 


7964 


108 


1092 


9076 

ZU l\j 


JUOU 


/o/v^lKZ 110 


7977 


IT09 


1093 


2077 


3061 


787C1P2 113 


7978 


110 


1094 


2078 j 


3062 


787CIP2 112 


7980 


111 


1095 


2079 


3063 


787CIP2 113 


7982 


112 


1096 


2080 


3064 


787CIP2 114 


8000 


113 ~~ 


1097 


2081 


3065 


787CIP2 115 


8003 
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114 


1098 


2082 


3066 


787CIP2 116 


8004 


115 
I 10 


1099 


2083 


3067 


787CIP2 117 


8007 


1 16 

1 1\J 


1100 


2084 


3068 


787CIP2 118 


8008 


1 17 


1101 


2085 


3069 


787CIP2 119 


8009 


1 1ft 

1 ID 


1102 


2086 


3070 


787CIP2 120 


8013 


1 10 


1103 


2087 


3071 


787CIP2 121 


8017 


190 


1104 


2088 


3072 


787CIP2 122 


8018 


191 


1105 


2089 


3073 


787CIP2 123 


8021 


1XX 


1106 


2090 


3074 


787CIP2 124 


8022 


193 


1107 

1 IVF / 


2091 


3075 


787CIP2 125 


8023 


194. 

1X*T 


1108 


2092 


3076 


787CIP2 126 


8023 


195 

1XO 


1109 


2093 


3077 


787QT2 127 


8024 


196 


1110 


2094 


3078 


787CIP2 128 


8026 


197 
IX / 


1111 


2095 


3079 


787CIP2J29 


8028 


19ft 


1112 


2096 


3080 


787CIP2J30 


8036 


190 
1X7 


1113 


2097 


3081 


787CIP2J31 


8038 


110 
13v 


1 1 14 

1 1 A 4 * 


2098 


3082 


787CIP2 132 


8045 


111 


1115 
1 1 10 


2099 


3083 


787CIP2 133 


8045 


119 
13X 


1 1 16 


2100 


30S4 


VB'/UUPZ 134 


S048 


111 
1 JJ 


1 1 17 
ill/ 


2101 

Z» 1 1/ 1 


3085 


787CIP2 135 


8048 


114 
134 


1 1 1R 

1 1 IO 


2102 


3086 


787CIP2 136 


8052 


115 
133 


1110 

1117 


2103 


3087 


787CIP2 137 


8053 


11A 
130 


1190 


9104 


3088 


787CIP2 138 


8055 


117 
IJ f 


1191 
i ixi 


2105 


3089 


787CIP2 139 


8059 


lift 

1 JO 


1 199 
1 izx 


2106 


3090 


787CIP2_140 


8061 


1 1Q 
137 


1 191 

1 1X3 


9107 

£>lv/ 


3091 


787CIP2 141 


8062 


1 /in 

14U 


1 194 

1 1Z<T 


910ft 


3092 


787CIP2 142 


8063 


141 

141 


1 195 

1 1XO 


9109 


3093 


787CIP2_143 


8064 


1/19 
14Z 


1196 

1 1XO 


9110 


3094 


787CEP2 144 


8065 


1/11 
140 


1 197 
1 iz / 


91 1 1 


3095 


787CIP2 145 


8068 


144 
144 


1 19R 

1 KO 


21 12 

1 1Z» 


3096 


787CIP2 146 


8069 


145 
143 


1 190 

1 1X7 


21 13 


3097 


787CIP2 147 


8070 


146 
140 


1 no 

1 IJ\J 


21 14 


3098 


787CIP2_148 


8074 


1/17 
14/ 


1 131 

1 IO I 




3099 


787CIP2 149 


8076 


14R 


1 139 

1 1 Ja 


2116 


3100 


787CIP2 150 


8077 


14Q 

i4y 


1 113 

1 I JO 


2117 
ah/ 


3101 


787CIP2 151 


8078 


i 50 

13U 


1 134 

1 10*+ 


91 18 

AllO 


3102 


787CIP2 152 


8079 


1^1 
i j i 


1 135 

1 lOO 


2119 

61 17 


3103 


787CIP2 153 


8087 


159 

loz 


1 136 

1 10D 


9190 


3104 


787CIP2 154 


8091 


151 


1 137 

1 10 / 


2121 

61a1 


3105 


787CIP2J55 


8100 


154 

104 


1 11R 

1 1 «J o 


2122 


3106 


787CIP2 156 


8105 


1 55 


1 139 

1 1J7 


2123 


3107 


787CIP2_157 


8106 


1 56 
100 


1 140 

1 1*tV/ 


9124 


3108 


787CIP2 158 


8108 


157 

lO / 


1 141 

i n x 


2125 


3109 


787CIP2 159 


8109 


158 


1142 


2126 


3110 


787CIP2 160 


8110 


150 

107 


1 143 

1 1*T-J 


2127 


3111 


787CIP2 161 


8112 




1 144 

1 iT'T 


2128 


3112 


787C1P2 162 


8116 


161 
1U1 


1145 


2129 


3113 


787CIP2 163 


8118 




1146 


2130 


3114 


787CIP2 164 


8124 


163 


1147 


2131 


3115 


787CIP2 165 


8125 


164 

lOt 


1 148 

1 JtO 


2132 


3116 


787CIP2 166 


8127 


165 


1149 

i ny 


2133 


3117 


787CIP2 167 


8132 


166 

1UU 


1 HO 

1 Uw 


2134 


3118 


787CIP2 168 


8135 


167 
iu i 


1 151 
lui 


2135 


3119 


787CIP2 169 


8137 


168 


1152 
1 1 jib 


2136 


3120 


787CIP2 170 


8139 


169 


1153 


2137 


3121 


787CIP2J71 


8140 


170 


1154 


2138 


3122 


787CIP2 172 


8140 


171 


1155 


2139 


3123 


787CIP2 173 


8140 


172 


1156 


2140 


3124 


787CIP2 174 


8141 


173 


1157 


2141 


3125 


787CIP2 175 


8147 
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174 

l /*T 


1 158 

1 1 JO 


2142 


3126 


787CTP2 176 

/ O / KsLi 4* 1 l\J 


8149 


175 


1 1 50 


2143 


3127 


787CIP2 177 

IOI z> 1 / / 


8150 


176 


1160 

1 i uw 


2144 


3128 


787CIP2 178 

lOf VXX X, 1 / U 


8157 


177 

kit 


1161 

1 1\J 1 


2145 


3129 


787CIP2 179 


8161 


178 

I/O 


1 162 


2146 


3130 


787CIP2 180 

1 vi 1 vxx x. 1 UU 


8162 


170 
j iy 


1 161 


2147 


3131 


787CIP2 181 


8165 


180 


1164 


2148 


3132 


787CIP2 182 

tOt vll X Ui« 


8166 


181 

1 0 1 


1 165 

1 1UJ 


2149 

«£. X*T7 


3111 


787CIP2 183 

tOI Vit afc» X O J 


8167 




1166 

X 1 uu 


2150 


3134 


787CIP2 184 


8169 


1 81 

1 OJ 


1167 
uu/ 


2151 


1115 

J JL J J 


787CIP2 185 

IOI vii X. X U J 


8170 


184 


1168 

1 1UO 


2152 


3136 


787CIP2 186 


8172 


185 


1160 


2151 

a^ X J J 


3137 


787CIP2 187 

1 %J 1 JIA X* J laf f 


8173 


186 


1 170 

1 1 1 \f 


2154 


3118 

J 1 JO 


787CBP2 188 

IOt V/Xl .at* X tjta? 


8174 


187 


1171 
ii/i 


2155 


3119 

J X J-7 


787CIP2 189 

f O 1 Vll a£> 1U/ 


8174 


1 88 


117? 

1 1 / Z» 


9156 

J-* 1 ju 


1140 

J itu 


787CTP2 191 

/ (J / \_/Xl Xa 17X 


8182 


189 
l 07 


1 171 
1 1 / j 


2157 
z.i J 1 


1141 
j i*ti 


787CTP2 192 

101 vxx x ^z* 


8186 


ion 


1 174 

11 /H 


?158 

Z. 1 JO 


114? 
J itz. 


787PTP2 191 

/O/viTZ. 17J 


8188 
0 1 00 


101 
iy i 


1 175 
1 1 / j 


2159 


1141 


787CIP2 194 

/ O / V^XX ^ X 7^ 


8191 


10? 
17Z. 


1 176 

1 1 /U 


2160 

61Uv 


1144 


787C1P2 195 

/ O / VxXX afa X 7 J 


8192 


17j 


1 177 
11// 


?161 


1145 
j itj 


787rTP? 196 

/ O / V-'XX 17v 


8193 


104 

17** 


1 178 

1 1 / O 


?16? 


1146 

-> 1*tO 


787PTP? 197 

/ O / ^/ITii 17/ 


8194 
0 1 7^ 


105 
itj 


1 170 


9161 


1147 

J 1*T / 


/0/\^lA.a£i X70 


8195 


106 


1 1 80 
1 lou 


9164 

Z 1 OH 


1148 

J 1H0 


787PTP9 100 

/ O / VviX 1 77 


8196 

O 1 7v 


107 
17/ 


1 181 

1101 


9165 
z. 10 j 


1149 

J lt7 


787riP? ?00 


8200 


108 

170 


1 1 89 

1 LOZ. 


Z. J.OO 


11 50 

J 1 JU 


787PTP? 901 
/o/wurZi z,\7i 


8201 

OZrU 1 


177 


1 1 81 

1 lOJ 


91 67 
z. 10 / 


11 51 

<J la/1 


787PTP9 909 


8909 




1 1 84 


Z.1O0 


11 S9 
J 1 JZ 


787PTP9 901 


8905 

OXUJ 


901 


1 185 

1 lOJ 


9160 


11 51 
jxJj 


787rTP? ?04 


8206 


909 

Z.UZ- 


1 186 

1 lOO 


9170 

Z 1 / v 


1154 

j IJn 


787rTP? 905 


8907 


901 


1 1 87 
1 10/ 


9171 


1155 

J 1 J J 


787PTP9 906 

/O/V^lxZ. ZiVU 


8908 

Oa»VO 


904 


1 1 88 
l loo 


9179 


1156 

J 1 JO 


787P1P9 707 

/ 0 / l-zlx Z. Z,U / 


8909 

Q6U7 


90S 


1 1 80 
i 107 


9171 

Zi J. / J 


11 57 
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/ O / VAX £*MJF A J 


0107 
yiy i 


946 


1930 


2914 


3898 

JO/O 


787CIP2D 16 

/Of VAX *~LJ A \J 


091 ^ 

A J 


947 


1931 


2915 


3899 

J077 


787CIP2D 17 

f O / V1X A / 


0939 


948 


1932 


2916 


3900 

J7VU 


787PTP2D 18 

/ O / VAX A O 


0969 

7ZOZ 


949 


1933 


2917 


3901 


787CIP2D 19 


9369 


950 


1934 


2918 


3902 


787CIP2D_20 


9371 


951 


1935 


2919 


3903 


787CIP2D_21 


9516 


952 


1936 


2920 


3904 


787CIP2D_22 


9601 


953 


1937 


2921 


3905 


787CIP2D_23 


9731 



■ I 
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954 


1 AO O 

1938 


2922 


jyuo 


/o/v^lrZLJ Z4 


0733 

y /jj 


Ac c 

955 


1 AOA 

1939 


OAT5 

2923 


jyu/ 


'707prpAT\ AC 


0760 

y /oy 


956 


1 Ail A 

1940 


2924 


jyuo 


'7fi7PTT>°r> 7£ 
/o/ClrZJJ ZD 


no HA 
yov4 


957 


1 t\A 1 

1941 


AAAC 

2925 


10 AO 


707prpAr\ A7 

/o/drZU z/ 


QR1 a* 
yoio 


958 


1942 


2926 


101 A 

35/10 


/O/CJxZL/ ZO 


7(rrt 


959 


1943 


292/ 


jyl 1 


/o/^lrzu zy 


0074 


960 


1944 


2925 


jyiZ 


787PTP7H 3ft 
/o/V-^JUrZL/ jU 


go?/; 


961 


1 ftA C 

1945 






fo/V^ur/.xJ Jl 


lUiUJ 


962 


1 ftAtt 

1946 


2930 


.55/14 


/o/OJUrZU JZ 


1VIIOJ 


963 


1 r\ ah 

1947 


ini 1 
2931 


jyj. j 


707pTpAr\ 
/5/^lrZU jj 


11/ lOJ 


964 


1 ft A O 

1948 


AAOA 

2932 




/o/UlrZU_ J 4 


1 A7/M 
1UZ4H 


965 


1 ft Aft 

1949 


2933 


3Q1 7 

jyi / 


7R7PTP0H 3*. 
/o/l^JLrZl-J JJ 


1 H97R 


966 


1 ACA 

1950 


2934 


jyio 


797PTD7I? 1 


4ZJ 1 


967 


1951 


2935 ! 


3919 


/o/UJrzh. z 


<C31 ft 
JJ1U 


968 


1952 


OAT £ 

2936 


iooa 


/o/L4rZll J 


joy / 


969 


1953 


A AO*7 

2937 


3921 


/o/L-lrzJi 4 


J/ JI 


970 


1954 


2938 


inn 

3922 


/o/CJLr2n j 


J/JJ 


971 


1955 


2939 


3923 


/5/UlJr2JD 0 


573/1 
J/J4 


972 


1956 


2940 


OA A >t 

3924 


/o/CLrzb / 


J/4U 


973 


1 957 


2941 


OA A C 

3925 


7o/ClFZb 0 


7£57 
/0J / 


974 


1958 


2942 


O AA£ 

3926 


T 0^7/^10017 O 

/o/cirZb y 


0577 

yj /Z 


975 


1959 


2943 


OAAT 

3927 


'7C7/" v TDOT7 1 

/o/CIrZr 1 


13£3 
1 JOj 


976 


I960 


2944 


O AAO 

3928 


/o/Llrzr Z 


/I? A3 
4jUj 


977 


1961 


2945 


O AAA 

3929 


TOOOTAAT? 'J 

/oVClrZr j 


57/£A 
J/OU 


978 


1962 


2946 


3930 


tot/that?- /i 

787Clr2r 4 


J/00 


979 


1963 


2947 


O AO 1 

393 1 


787C1P2F 5 


J 101 




iy04 




1Q19 
jyjZ 




5767 


981 


1965 


2949 


3933 


787CIP2F 7 


5770 


982 


1966 


2950 


3934 


787CIP2F 8 


6855 


983 


1967 


2951 


3935 


787CIP2F 9 


10026 


984 


1968 


2952 


3936 


787CEP2F 10 


10227 



TABLE 6 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenyIalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 


2953 


A 


3 


324 


ISEHRIEASGNYLAQRLTSSFLRGLSSWKSNPLML 
CGWTILLTLTMVQGEP*GP\KGIPG\FHTNSSYPH 
WGTVAKPPAGD*DLLPAPGQEGTPLFTR* SLCTY 
CPID 


2954 


A 


18 


467 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 

YRAFQVIQLSLPEDQICLSITAATVGQSAVLSCAIQ 

GTLRPPnWBCRNNIILNNLDLEDINDFGDDGSLYIT 

KVTTTHVGNYTCYADGYEQVYQTHIFQVNVPPV 

IRVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKGIVTSKHNNDTQHIWESDSNEFSV 
IADPRGNTLGRGTTIT*VSIPPSL 


2956 


A 


1 


493 


RTKTDVYILNLAVADLLLLFTLPFWAVNAVHGW 

VLGKMCKITSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWnCFCVWMAAILLSEPQL 

VFYTVNDNARCIPIFPRYLGTSMKAL1QMLEICIG 

FVVPFLIMGVCYFITARTLMKMPNIKIS 


2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCTLQTAVIL 
KLFQNKVLNILKNFFLSPLDTRKNKVFKKWAGG 
PGAVAHACNPSTLGGRGGRITKSGDRDHPGQHG 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

nucleotide 

location 

rnrrponnnHina 
\Aft I C9|IUIIUI[lg 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°AIanine OCysteine, D=Aspartic Acid, 
HMJIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoieucine, K=Lysine, L=Leucine, MNVlethionine, 
N B Asparagine, P^Proiine, Q=Glutamine, R^Arginlne, S=«Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^yrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLVVFP 
LP 


2958 


A 


575 


1054 

1VJT 


NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREIIQHPSAKGNLCPPTN 
ETRKCTVQRKKCQKGERGKKGRERXRKKPNKG 
ESKEAIPDSKSLESSKEIPEQRENKQQQ 


2959 


A 


1 


426 


T ^MT ^TI^TPTIPT QA/T WPTWVPPTJPI>T*ijt C A \r\/tr* 
uorvLLio no i nnxsjjo VJUWrlW i L/l^rlL/i' I rjLLoA V JMLv-- 

VLLWALSLLQSILEWMFCSFLFSDVDSDNWCQIL 
DFLTAVWLIFLRLVLCGFTLVLLVRIICGSQKMPL 
TRLYVTILLTGLVFLFCSLPLSIQ*FLLYWIEKDLD 

LJLj 


2960 


A 


1194 


852 


EKRKTSYSQCLNSKQRNVSMRPSIWIHVHLKPPC 
RLVELLPFSSALQGLSHLSLGT1LP/V*GHLRFRL 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEIDDSIFY 


2961 


A 


274 


2250 


EKGKVKDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRRMPLITTVTLLKMVARHHMKLLCSK 

AFSTQLQQKIFLHSQMGIHHQSVCMKLBCPNTSHII 

SE.MGQPMALVQLETLAPLTIIIQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVIPKKTGSPEIKLKITK 

TIQNGRELFESSLCGDLLNEVQASE\Q*NQSIESRK 

EKRKKSNKHDSSRSEERKSHKIPKLEPEEQNRPN 

ERVDTVSEKPREEPVLKEGSPSSANTIFCSNNGSV 

HW\FKFQVGDLVWSKVGTYPWWPCMVSSDPQL 

EVHTKINTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKIRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASITMHKGSLDLQKCN 

jvior v v iSArxi V r ALrV^IN A 1 \jrJJLxlvrlUyr Viol KOIG 

NKTEISVRGQDRLIISTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRSIRTRSESEKSTEWPBCKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

ALIQKLNSDPQFVLAQNVGTTHDLLDICLKRATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCWIFSCLN 

VMRLPFMKKLNIEEFEFSQSYLFFWDKVERCYFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDMLVNIVEKYGVIPKKCFPESYTTEATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETFTWEYRDKDKNNKKIG 

PMTPLEFNR/EQHVKPLFNMEDKICLVNDPRPQH 

KYNKLYTV\EYL\SNMVWRGEKLFYNNQPIDFLK 

MNLYDHELWGVSLKNMNKAER\LTFGES\LMT 
HTMTFTAV/SQSIUDDSGMVLFTKW\RVGEFQWG 
EDHGH\KGYLCMTD*VGSLEYVYEVVA/ r WDRKH 
VP\EEVLAVLGAGNPFVLPAWDPMGALAE 


2963 


A 


90 


543 


RHYDSAGKITLKIAKNYLEQRAVGGASPRLAQS 
VLTCSREPILENSLTSLIEYLHNALEHDMRLRFNN 
DRMKTTIKETST*LSNS YL VFPLM* SLTYLMKMS 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, (^Phenylalanine, OGIycine, H=Htstidlne, 
I=Isoleucine, K=Lyslne, b=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
■MThreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codoo, ^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










l^RCTARNKMFWSPFTKVDOTCRSSVWKKFYL 
KCYFSLNTKKEKKMT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQIOHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

1TNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYWIFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2965 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLttSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRRWWLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDWVTWAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPrVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 

\7CAVA XTFfc/^ A imUDT A CXTU A IT f\f Cl~\^T»r\TTI7T T> T 

VSAY ANDOAPDHb I ASNHAiL(jLrvjCjL)Ql W L,KL 
HRGAIYGSSW 


2966 


A 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMGSGI 

LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 

LSMCIQTAYLGP*TNYFMVLPAH*LTCLPLIEFLQ 



WO 01/57190 



PCT7US01/04098 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
EXJIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I«Isoleucine, K=Lysine, l>Leudne, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R^Arginine, S=Serine, 
^Threonine, V«Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SL*NSL\*AVTSYEDLGLFAFGLPGKLWAGTriIQ 

NIGAMSSYLLHKTELPAAIAEFLTGDYSRYWYLD 

GQTLLinCVGIVFPLALLPKIGFLGYTSSLSFFFM 

MFFALVVIIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKESAYALPTMAFSFLCHTSILPIYCE 

LQSPSKKRMQNVTNTAIALSFLIYFISALFGYLTF 

YD/GTTKAQRGEVTCHRJKDKVESELLKG* * *IP* 

SHDVVVMT\VKLCILFAVLL\TVPLIHFPARKAVT 

MMFFSNFPFSWIRHFLITLALNIIIVLLAIYVPDIRN 

VFGWGASTSTCLIFIFPGLFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSBLRNSLSVYIILPASRKSIYFK 

I 


2967 


A 


3 


3222 


SGIWRAL WREKKPGG GRRVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVBEQFEDLLVRILLLAACISFVLA 

WFEEGEETITAFVEPFVILLILIANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQPJKARD 

IVPGDIVEVAVGDKVPADIRILAIKSTTLRVDQSIL 

TGEYVSVIKHTEPVPDPRAVNQDKKNMLFSGTNI 

AAGKALGIVATTGVGTEKSKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFKIAVALAVAAIPEGLPAVIT 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELATICA 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVFNTDVRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA, 

PEGVBDRCNYVRVGTTRVPLTGPVKEKIMAVIKE. 

WGTGRDTLRCLALATRDTPPKREEMVLDDSARF 

LEYETDLTFVGWGMLDPPRKEVTGSIQLCRDA 

GIRVIMTGDNKGTAIAICRRJGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKIVE YLQSYDEITAMTGDGVNDAPALKKAEIGI 

AMGSGTAVAKTASEMVLADDNFSTIVAAVEEGR 

AIYNNMKQFIRYLISSNVGEVVCIFLTAALGLPEA 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRSPKEPLI\SGWLFFRYMAIGGYVGAATVGAAA 

WWFLYAEDGPHVNYSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

QSLLR2V1PPWVNIWLLGSICLSMSLHFLILYVDPLP 

MFKLRALDLTQWLMVLKISLPVIGLDEILKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 


2968 


A 


3 


2414 


GARSCSRLGRCTFPLWKGREMEVRKLSISWQFLI 

VLVLILQJLSALDFDPYRVLGVSRTASQADIKKA 

YKKLAREWHPDKNKDPGAEDKFIQISKAYEILSN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDSIDEKYLLHFSHY 

VNEVAPDSFKKPYLIKITSDWCFSCIHIEPVWKEV 

TDPT FPT nvrrTriXA/UAnVUT?!?! AT-TUT f\ AWQTPQT 
l\l EjLEsXIIjKj v vjio V V rl/\u i liKKI^ArlrlljOAJnlo I Jrol 

LGDNGKISFFHNAVVRENLRQFVESLLPGNLVEK 
VTNKNYVRFLSGWQQENKPHVLLFDQTPIVPLL 
YKLTAFAYKDYLSFGYVYVGLRGTEEMTRRYNI 
NIYAPTLLVFKEHINRPADVIQARGMKKQIIDDFI 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysttine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, OGlycine, H=Histidine, 
Msoleucine, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q~GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaJine, W^Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










TRNKYLLAARLTSQKLFHELCPVKRSHRQRKYC 

WLLTAETTKLSKPFEAFLSFALANTQDTVRFVH 

VYSNRQQEFADTLLPDSEAFQGKSAVSILERRNT 

AGRWYKTLEDPWIGSESDKFILLGYLDQLRKDP 

ALLSSEAVLPDLTDELAPVFLLRWFYSASDYISD 

CWDSIFHNNW\REMMPLLSLIFSALFILFGTVIVQ 

AFSDSNDERESSPPEKEEAQEKTGKTEPSFTKENS 

SKIPKKGFVEVTELTDVTYTSNLVRLRPGHMNV 

VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 

DKHREWLEYLLEFAQDAAPIPNQYDKHFMERDY 

TGYVLALNGHKKYFCLFKPQKTVEEGGKP*GSC 

ci-vi/t^cct vr ncoDnvBcmi flQX>T>TVavi CVT QT 

WMERLLEGSLQRFYIPSWPELD 


2969 


A 


48 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFrrFLSFA'lG 

ACSGLKVTWSHTVHGVRGQALYLPVHYGFHTP 

ASDIQIIWLFERPHTMPKYLLGSVNKSVVPD/YGI 

PATSSP*CHPMASLLINPLQFPDEGNYIVKVNIQG 

NGTLSASQKIQVTVDDPVTKPWQIHPPSGAVEY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

YSFSPQNNTLHIAPVTKEDIGNYSCLVRNPVSEM 

ESDIIMPIIYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAILFDCSADSHPPNTYSW1RRTDNTTYIIKHGP 

RLEVASEKVAQKTMDYVCCAYNNITGRQDETHF 

TVnTSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYADL 

QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 

FLTLLCLLLLIGLGVLASMFHVTLKIEMKKMNKL 

QNISEELQRMSLQLMSNMMSNKIRNLSTTLQTI 

ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 

LSDDVQTWQESKMACAAQNASLLKINNKNALE 

FIKSQSRSYDYWLGLSPEEDSA r SWYESG*YNQ\P 

SAWIRNAPDLN>MYCGYINRLYVQYYHCTYK 

QRMICEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRF 

LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNVV 

ENLALLVLTYVSSSEDF/TWVPG*GRSGEVFPEGT 

GLPLPHSDLPTSWCGHSLQCGSQSSFPPAIHENAF 

IVrTASSLGHMLLTCILWRLTKKHTVSQE\DGLSL 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRWGQNLGL*HCVWVVWE 

TGE*KRWRLQMGIE*GVASRRQ*VRNSVRGLVC 

HNSSAPPMYMGFFSPTVFGGGVGG*LHVTFILHP 

PEVEAAGIPLLLGPSLPQRQGREHIVVILAAPACA 

PFHDR*WEPREIRPSP*ELGLRGEPTLSYPASCRVI 

RQPIP*DRKSYSWKQRLFIINFISFFSALAVYFRHN 

MYCEAG VYTIF AILE YTVYLTNMAFHMTA WWD 

FGNKELLITSQPEEKRF 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 

LDARQLPAWFDQAKFGIFIHWGVFSVPSFGSEWF 

WWYWQKEKIPKYVEr MKDIn Y r r or k Y bJJr urt, 

FTAKFFNANQ\WADIFQASGAKYIVLTSKrIHEGF 

TLWG\SEYSWNWNAIDEGPKRDIVKELEVAIRNR 

TDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVS 

KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«AIanine OCysteme, D=*Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, OGlycine, KNHistidine, 
I-Isoleucine, KHLysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Va!ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










STGFLAWLYNESPVRGTVVTNDRWGAGSICKHG 

GFYTCSDRYNPGHLLPHKWENCMTIDKLSWGY 

RREAGISDYLTEEELVKQLVETVSCGGNLLMNIG 

ptldgtisvvfeerlrqmgswlkvngeaiyetht 
wrsqndtvtpdvwytskpkeklvyaiflkwpts 
gqlflghpkae.gatevkllghgqplnwisleqn 
gimvelpqluhqmpckwgwalaltnvi 


2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGILQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRK 

EEEEAKTVSAAAAEKEPVPVPVQEIEIDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPR\EPPILPRIQEQFQKNPDSYNGAVRENYTW 

SQDYTDLEVRVPVPKHWKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPIDIDKINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

KVHEMLKKGWDAEGSPFRGQRFDPAMFNISPGA 

VQF 


2974 


A 


271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKEIRLPKSFSNTQ 

NSRKEAVLLAKMKHPNIVAFKESFEAEGHLYIV 

MEYCDGGDLMQKIKQQKGKLFPEDMBLNWFTQ 

MCLGVNH1HKKRVLHRDDCSKNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYVGTPYYVPPEIWEN 

LPYNNKSDIWSLGCILYELCTLKHPFQANSWKNL 

ILKVCQGCISPLPSHYSYELQFLVKQMFKRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

EIKNSKHNTPRKKTNPSRJDRIALGNEASTVQEEEQ 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV 

HLRKASSPNLHRRQWEKNVPNTALTALENASILT 

SSLTAEDDRGGSVIKYSKNTTRKQWLKETPDTLL 

NILKNADLSLAFQTYTrYRPGS\EGFLKGPLSEETE 

ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 

DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVKLEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQGVGYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\ a T/nr r\\ tt\tyt% T»Tvrvr»Ti t t"»tvt its' ~tw t a t PXT/^i/roopAT ■XTy* 

\AKPSQWPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=AJanine OCysteJne, D-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidlne, 
I=Isoleucine, K-Lysine, L=Leucine, M=Mefhionioc 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
T=Threonlne, V=Valine> W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Slop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RQMQKLPVAPAHKLPDRILPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQWRFETVNPNSTSSWFTES 

DTPQT^THVTQLERDTILVCLDCCIKIVNLQGR 

LKSSRKLSSELTFDFRIESrVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRWVLES 

RPTDNPTANSNLYILAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHF\DIV A x r \GS YL\RRDKLWT\CMEF\CGSGS 

\LQDIYHVTGPLSELQ1AYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFEPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEMLWPEQEYP 

LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTELVCLDCCIKIVNLQGR 

LKSSRKLSSELTFDFRffiSIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRWVLES 

RPTDNPTANSNLYILAGHENSY 


2977 


A 


174 


1543 


YSLRKGITFKLAGAMVHKKGELTQEEKELLEVI 

GKGTVQEAGTLLSSKNVRVNCLDENGMTPLMH 

AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKDITWVMLEAGAETDWNSVGRT 

AAQMAAFVGQHDCVTIINNFFPRERLDYYTKPQ 

GLDKEPKLPPKLAGPLHKnTTTNLHPVKIVMLV 

NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 

NEVLAMKMHYISCIFQKCINFLKDGENKLDTLIK 

SLLKG\RASDGFPVYPEKDLRESIRK\FPYCEATLL 

QQLVRSIAPVEIGSDPTAFSVLTQAITGQVGFVDV 

EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 

FTHKKICKNLKDIYEKQQLEAAKEKRQEENHGK 

LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 

KESLESEAELEGLQDAPAGPQVSEE | 


2978 


A 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRITPVPFNTTEDPDI 
STADLGDVLQDPCSLEYWDELQKVFVAFREFNL 
SESKVCELQLPDINLVNDQKKLVSSDLWRIVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaroine, R=Arginine, S=Serine, 
T^Threonlne, V=Valine, W=*Iry ptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










VDSCFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQYLQPFVSDRNMPSELEYMIVSFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

WKPFSBFGQMAVSSDWEKLLDCTVIVDSVFVN 

LGQHWHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENILLASLHSHQYSWRS 

HKSPQLLHICIEGWGNWRWSEPFSVDHAGTFIRT 

IQYRGRTASLEKVQQLNGVQKQfflCGRQnCSYL 

SQSIELKWQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESK 

APEYSIVIQVPSSNSSnYVWCTVL'ILEPNSQVQQ 

RMTVFSPLFIMRSHLPDPIIIHLEKRSLGLSETQIIP 

GKGQEKPLQNIEPDLVHHLTFQAREEYDPSDCA 

VPISTSLIKQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWPYNKKDSDRNEQLSQWDSPMRVKLSIWKP 

YVRTLLIELLPWALLINESKWDLWLFEGEKIVLQ 

VPAGKinPPNFQEAFQIGIYWANTNTVHKSVAIK 

LVHNLTSPKWKDGGNGEWTLDEEAFVDTEIRL 

GAFPGHQKLCQFCISSMVQQGIQIIQIEDKTTIINN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPCWDLMPDISQSVLDASLLQK' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKEN1KDIPKFEVYCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQWFLTGFGYVYVDW 

HQCGTVFITVAPEGKAGPILTNTNRAPEKIVTF/K 

MFITQLSLAVFDDLTHHKASAELLRLTLDNIFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFIKLCITLNEGKSILCDINEFSFEL 

KPAJRLYVEDTFVYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVBvLRKLVIQPV 

NLLVSIHASLKLYIASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDILGSPA 

SLVRSIGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKHISKGTLTS1TNLATSLARNMDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

AIAGIVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGIMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSDWHADQAPNSHVKYVWKMLQS 

LGRPEVHMALDVVLVRGSGQEHEGCLLLTSEVL 

FVVSVSEDTQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDYIT 

KTSCHLAPSCSSMQIPCPVVAAEPPPSTVKTYHY 

LVDPHFAQVFLSKFTMVKNKALRKGFP 


2979 


A 


255 


2673 


AWLFPASVLCPRCLTGSAVGSAEWKSLWLFPFS 
SRPTLGHLDSKPSSKSNMIRGRNSATSADEQPHIG 
NYRLLKTIGKGNFAKVKLARHILTGKEVAVK7TO 
KTQLNSSSLQKLFREVRIMKVLNHPNIVKLFEVIE 
TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 
RAKFRQIVSAVQYCHQKFIVHRDLKAENLLLDA 
' DMNKIADFGFSNEFTFGNKLDTFCGSPPYAAPEL 
FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 
NLKELRERVLRGKYRIPFYMSTDCENLLKKFLIL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, INAspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N«Asparagine, P=Proline, Q=GIntamine, R=Arginine, S=Serine, 
T=Threonlne, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,Mpossibie nucleotide deletion, 
\=possible nucleotide insertion 










NPSKRGTLEQIMKDRWMNVGHE\DDELKPYGEP 

LP\DYKDPRRTELMVSMGYTREEIQDSLVGQRYN 

EVMATYLLLGYKSSELEGDT1TLKPRPSADLTNS 

SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSNNAENKRPEEDRESGRKASSTAKVPA 

SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLL\E 

RASL\GQGFHPEWAKTALTMPGSRASTASASAA 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHNISSSGGA 

PDRTNFPRGVSSRSTFHAGQLRQVRVDQQNLPYG 

VTPASPSGHSQGRRGASGSIFSKFTSKFVRRNLNE 

PESKDR\V^TLR?KvV\NSGGNDKEKEEFREAKPR 

SLRPTWSMKTTSSMEPNEMMREIRKVLDANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNGVRFKRISGTSMAFKNIASKIANELKL 


2980 


A 


120 


3433 


NCLLLQAKGFHGEDEDLQQWLTDTERHLLASKP 

LGGli>ETAKEQLNVPIMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSVVHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTV1AICHPDSITTIBCHWITURARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDBCEVffQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYTOYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKISODPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRAS SRRGSDASDFDISEIQS VCSD VETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKO^CjlVLLARCPKSAETNroQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLDLDTVLFQIDEHKVFANEVN 

SHREQIffiLDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A>=Alanine OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glyclne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glu tamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=TVroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALEDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEffiEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

WATTTPKILHPLTRKYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2982 


A 


1 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKPI 

DKRIYKGTQPTCHDFNQFTAATETISLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQ\AWGFSFYAAKSKAPRMPLAKWAVGEGPLNE 

FAFSPDGRHLACVSQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYVVTGGEDDLVTVWS 

FTEGRWARGHGHKSWVNAVAFDPYTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

LSRSNSLPHPAGGGKAGGPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDCIITACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSVVE 

GISSQPGNSPSGTVV 


2983 


A 


3855 


220 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 

LQELNANLSNLTSAFEKATAEKIKCQQEADATN 

RVILLANRLVGGLASENIRWAESVENFRSQGVTL 

CGDVLLISAFVSYVGYFTKKYRNELMEKFWIPYI 

HNLKVPMTNGLDPLSLLTDDADVATWNNQGLP 

SDRMSTENATELGNTERWPLrVDAQLQGIKWIKN 

KYRSELKAIRLGQKSYLDVIEQATSEGDTLLIENI 

GETVDPALDPLLGRNUKKGKYIKIGDKEVGVPP 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
EMJIutamic Acid, ^Phenylalanine, G=Glycine, H=HisHdine, 
I=Isoleucine, KpLysine, L=Leucine, M-Metbionine, 
N-Asparagine, P=Prolfoe, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valiae, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 




• 






QVPPDPTHQVLQPTLQARDAGSVH\LINFLVTKD 

GLEDQLLAAWAKERPDLEQLKANLTKSQNEFK 

IVLKELEDSLLARLSAASGNFLGDTALVENLETT 

KHTASEIEEKVVEAKITEVKIKEAJRENYRPAAER 

ASLLYFILNDLNKINPWQFSLKAPNVVFEKAIQR 

TTPANEVKQRVINLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GWSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAKRWKKLVESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYAIKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSBFFILSPGVDPLKDVEALGKK 

LGFTIDNGKLHNv'SLGQGQEVTAFNALDVAAEK 

GHWVILQNIHLVARWLGTLDBCKLERYSTGRHED 

YRVFIRAEPAPSPETHnPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CYFHAVVAERRKFGAQGWNRSYPFNNGDLTISI 

NVLYNYLEANPKVPWDDLRYLFGEIMYGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQffP 

NLDYKGYHEYIDENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKIPETFNMAEIMAKAAEKTPYVVV 

AFQECERMNILTNEMRRSLKELNLGLKGELTITT 

DVEDLSTALFYDTVPDTWVARAYPSMMGLAAW 

YANLLLRIRELEAWTTDFALPTTVWLAGFFNPQS 

FLTAMQSMARK^WPLDKMCLSVEVTKKNRE 

DMTAPPREGSYVYGLFMEGARWDTQTGVIAEA 

RLICELTPAMPVIFIKAIPVARMETKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A 


2 


1464 


FVLFPGIAMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEYffiGLQTVIQRDFFPDVEK 

LQAQKEYLEAEENGDLERMRQIAIKFGSALGKM 

SREPPPPYVTPATFETPEVHAGTGWGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGVPDEEQLFKKPRQVVHKNTRFLRDPFSQALSR 

CQLQQAAALNAQHKQGKVGPDGKELIPQESPRV 

GGFGFVATPSPAPGVNESPMMTWGEVENTPLRV 

EGSETPYVDRTPGPAFKILEPGRRERLGLKMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRLVSRTASKYTDRALRASYTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\SIT 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 

« 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQNQDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, <M3Iycf ne, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leudne, M=Methtonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T«Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 

WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 

WAGARQHGRNWRKRETSPGTQGPLPPVPRA^PP 

GPDG\PHAIAPTLSWAIPRQQCSPQPGRLNALPPD 

RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 

CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPLYAAIFLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLPILAVPIARGGH 

WPYGAVGCRALPSIILLTMYASVLLLAALSADLC 

FLALGPAW\CLRFS/GACGVQVACGAAWTLALL 

LTVPSAIYRRLHQEHFPARLQCVVDYGGSSSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIWGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDILSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDDIQKGNTIKRLNIQKRRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTIPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSGISTPVTNVSPMHLQHIREQMAIALKRLKE 

LEEQVRTIPVLQVKISVLQEEKRQLVSQLKNQRA 

ASQINVCGVRKRSYSAGNASQLEQLSRARRSGG 

ELYIDYEEEEMET VEQSTQRIKErRQLv 1 ADMl^A 

LEQKIQDSSCEASSELRENGECRSVAVGAEENMN 

DIWYHRGSRSCKDAAVGTLVEMRNCGVSVTEA 

MLGVMTEADKEIELQQQTIESLKEKIYRLEVQLR 

ETTHDREMTKLKQELQAAGSRKKVDKATMAQP 



WO 01/57190 PCT/US01/04098 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspar(ic Add, 
B-Glutaroic Add, ^Phenylalanine, G=Glydne, H=Hstidine, 
I=Isoleucine, K=Lysine, LHLeudne, M=Methionine, 
N=Asparagine, P=Protine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










LVFSKWEAWQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKVVGPELPN1NWWIVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

ESVNDLTLLKTNLNLKEVRSIGCGDCSVDVTVCS 

PBCECASRGVNTEAVSQVEAAVMAVPRTADQDT 

STDLEQVHQFTNTETATLIESCTNTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 

MRHACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYIERIQKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSS1NSVM 

KsAiilEELRNPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQIAAGLYACTNNESTLKSIMKK 

KDGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVffiYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 

RYELSEKMLSACNLLKNTINDPKALTSKDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DVLRYVINLADGNGNTALHYSVSHSNFEIVKLLL 

DADVCNVDHQNKAGYTPIMLAALAAVEAEKDM 

RTVEELFGCGDVNAKASQAGQTALMLAVSHGR1 

DMVKGLLACGADVNIQDDEGSTALMCASEHGH 

VEIVKLLLAQPGCNGHLEDNDGSTALSIALEAGH 

KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 
RGSFD 


2990 


A 


69 


1687 


ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRir 

AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 

RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 

ELEETRGPPASANPDKDHSTQPGTMGRKKIQISRI 

LDQRmQVTFTKRKFGLMKKAYELSVLCDCEIA 

LIIFNSATRLFQYASTDMDRVLLKYTEYSEPHESR 

TNTDILETLKRRGIGLDGPELEPDEGPEEPGEKFR 

RLAGEGGDPALPRPRLYPAAPAMPSPDWYGAL 

PPPGVCDPSGLGEALPAQSRPSPFRPAAPKAGPPG 

LGHPLFSPSHLTSKTPPPLYLPTEGRRSDLPGGLA 

GPRGGLNTSRSLYSGLQNPCSTATPGPPLGSFPFL 

PGGPPVGAEAWARRVPQPAAPPRRPPQSSIKSER 

LFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPP\ 

CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 

\TSLQAFSEKTHTVTAPLRGGGLEVGGWTQSSAG 

GLLSFFLFVCISTNKNARGVRGPEKK 


2991 


A 


3 


1159 


IPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 

CSPVRPLSSLPDKKKELLQNGPDLQDFVSGDLAD 

RSTWDEYKGNLKRQKGERLRLPPWLKTEIPMGK 

NYNKLKNTLRNLNLHTVCEEARCPNIGECWGGG 

EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 

LDASEPYNTAKAIAEWGLDYWLTSVDRDDMP 

DGGAEHIAKTVSYLKERNPKILVECLTPDFRGDL 

KAIEKVALSGLDVYAHNVETVPELQSKVRDPRA 

n j. lj yoi-rjx v ijss£\i\£sjb* V K^rU viols. I oIMLVjLvJIIInUJi 

QVYATMKALREADVDCLTLGQYMQPTRRHLKV 

EEYITPEKFKYWEKVGNELGFHYTASGP\LVRSS 

YKAGEFFLKNLVAKRKTKDL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Asparo*c Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H»Histidine, 
Msoleutine, K«Lysine, LHLeudne, M=Methionine, 
N=Asparagine, P«ProIine, Q=GIutaraine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=posslble nucleotide insertion 










GVIPAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRILKGQKNGKLGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCGVKANFQTIGLSAAARFNQCNTTRGNEVISV 

MNRAKQAGKSVGVVTTTRVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDID 

VILGGGRKYMFPMGTPDPEYPADASQNGIRLDG 

KNLVQEWIAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGRIDHGHHEGVAYQA 

LTEAVMFDDAIERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPGYVFNSGVRPDVNESESGSPDYHQQAGWPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLLKMNRLFGKAKPKAPPPSLTDCIGTVD 

SRAESIDKKISRLDAELVKYKDQIKKMREGPAKN 

MVKQKALRVLKQKRMYEQQRDNLA\NSHSTW\ 

TS\HYTIQSLKDTXTTVDAMKLGVKEMKKAYK^ 

VKIDQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

PAIPEGVPTOTKNKDGVLVDEFGLPQIPAS 


2994 


A 


1710 


161 


RRCELTPFIIKTLILPKSWGAFPEDWMQHVSSSQ 

SSQRHVQWPGACPGAGEEQPACSQPSLPLTLPSP 

SHQLQQLMVRGGPAGGQNMNVDLQGVGPGLQ 

GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 

Y1QVTSPLSQQVQTQSPTQPSPGPGQALQNVRAG 

APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 

HFVFQDGSGLTQIAQGAQVQLQHPGTPITVRERR 

PSQPHTQSGGTIHHLGPQSPAAAGGAGLQPLASP 

SHITTANLPPQISSIIQGQLVQQQQVLQGPPLPRPL 

GFERTPGVLLPGAGGAAGFGMTSPPPPTSPSRTA 

VPPGLSSLPLTSVGNTGMKKVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLIELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLDI 

EEEEEE\HFEVD^EVKVVARKHGQPGTPVAIAT\ 

QLPPRTSAAFPAQQQPLQVLSDGSTVQLPRLSSL 

GFEDSMC 


2995 


A 


3 ' 


924 


SAPSGIDASTHAFARCKHPINVRRDPSIPIYGLRQS 

ILLNTRLQIX3YVDSPALTMWMARTCAKQNINAP 

APATTSSWEVVRNPLIASSFSLVKLVLRRQLKNK 

CCPPPCKFGEGKLSKRLKHKDDSVMKATQQARJK 

RNFISSKSKQPAGHRRPAGGIRESKESSKEKKLTV 

RQDLEDRYAEHVAAT\QALPQDSGTAAWKG\RV 

LLPETQKRQQLSEDTLTIHGLPTEGYQALYHAVV 

EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 


A 


3 


1713 


GKFGIKPSQRRISGKSTFHSEMEGEDTRDDSLYSI 

LbELWQDAEQIKxCQEKHNKLLSR 1 IJbLJNKJsiLN 

TEWDYEYKDFGKFVHPSPNLILSQKRPHKRDSFG 

KSFKHl^DLHIHl^SNAAKNLDKTIGHGQVFTQ 

NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 

QNVKFPIGEKANTCTEFGKIFTQRSHFFAPQKIHT 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=AIaniae OCysteine, D-Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H-Histidine, 
Msoleudne, KpLysinc, L»Leucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S==Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
V=possibIe nudeotide insertion 










VEKPHELSKCVNVFTQKPLLSIYLRVHRDEKLYI\ 

CTKM/CGKGLHPRNSELIMHEKTHTREKPYKCNE 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNfflQKIHTGERHHKCSECGKAFTQKSTLR 

MHQRKTGERSYICTQCGQAFIQKAHLIAHQRIH 

TGEKPYECSDCGKSFPSKSQLQMHKRIHTGEKPY 

ICTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSNFNKHQTIHTGEKPYVCADCGRAFIQK 

SELITHQRIHTTEKPYKCPDCEKSFSKKPHLKVHQ 

RfflTGEKPYICAECGKAFTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRNIHT 




A 




170 J 


AASiKlMCiSKHhiiGl Y OH VUHFGKf'QRVLYFICA 

FQNISCGIHYLASVFMGVTPHHVCRPPGNVSQVV 

FHNHSNWSLEDTGALLSSGQKDYVTVQLQNGEI 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

YIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPL 

FMFGGPTGIGAnTFGYRSDRLGRRVVLWATSSS 

MFLFGIAAAFAVDYYTFMAARFFLAMVASGYLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQMILSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQK\IVDIMAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

FLLGWEIPAYTFVCIAMDKVGRRTVLAYSLFQS 

ALACGVVMVIPQKHYILGWTAMWGBCILPIGAA 

FG\LIYLYTAELYPTIVRSLAVGSGSMVCRLASIL 

APFSVDLSSIWIFIPQLFVGTMALLSGVLTLKLPE 

TLGKRLATTWEEAAKLESENESKSSKLLLTTNNS 

GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPLIYNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLANNGTVLRASHGTKMMTPEVLAEAYGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

WDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKKWLRQ 

LKNAGKILLLITSSHSDYCRLLCA\YBLGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

SLDKPGWYSQGNAVHLYELLKKMTGKPEPKVV 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FFMDSVLGLENTEDSLVYTWSCKRISTYSTIAPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRSSLHYKPTPDLRISIENSEEA 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLKHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATVWKLQPTAGLQDLHfflSRQEEEQSEIMEYS 

VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVLGEKVLGIWQNTKVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 



WO 01/57190 PCT/US01/04098: 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Gluramic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, £=posslble nucleotide deletion, 
\=possible nucleotide insertion 










ETVRRETQTSCFCNHLTYF A VLMVS S VEVDA VH 

KHYLSLLSYVGCVVSALACLVTIAAYLCSRVPLP 

CRRKPRDYT1XVHMNLLLAVFLLDTSFLLSEPVA 

LTGSEAGCRASAIFLHFSLLTCLSWMGLEGYNLY 

RLVVEVFGTYVPGYLLBCLSAMGWGFPIFLVTLV 

ALVDVDNYGPIILAVHRTPEGVIYPSMCWIRDSL 

VSYITNLGLFSLWLFNMAMLATMVVQILRLRPH 

TQKWSHVLTLLCLSLVLG\LPWALIFFSFASGTFQ 

LVVLYLFSnTSFQGFLIHWYWSMRLQARGGPSP 

LKSNSDSARLPISSGSTSSSRI 


3000 


A 


66 


1003 


SRGQLDAGQSSEQHGGNRQPEQSRSRSSSSSSSP 

RRSRSAAEPAMALSMPLNGLKEEDKEPLIELFVK 

AGSDGESIGNCPFSQPJLFM1LWLKGVVFSVTTVD 

LKRKTADLQNLAPGTHPPFITFNSEVKTDVNKIEE 

FLEEVLCPPKYLKLSPKHPESNTAGMDIFAKFSA 

YIKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 

EIDENSMEDIKFSTRKFLDGNEMTLADCNLLPKL 

HTVKWAKKYRNFDIPKEMTGIWRYLTNAYSRD 

EFTNTCPSDKEVEMYSDVAKRLHQVKSRLLKE 

VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPGSPMTSSGSPDLQLAWGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 

CSKRDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTV WLHWG VRECLLEEETNQKEE AAS SN 

WTKARGPFWQEDWVWDN4RLKMTTRNFPEREV 

PCDVEVERFTREVPCLSSLGDGWDCENQEGHLR 

QSALTLEKPGTQEAICEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGDSDACGKGFNHSMEVIHGRNPVREKPYKY 

PESVKSFNHFTSLGHQKJMKRGKKSYEGKNFENI 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 

RIHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 

KPYECLECGKTFNRNSSLBLHQRTHTGEKPYRCN 

ECGKPFTDISHLTVHLRIHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

IVHQKIHSGEKPYECKECGKTFIESAYLIRHQRIH 

TGEKPYGCNQCQKLFRNIAGL1RHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLAVHQRLHSPvEGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET*WLGAT*VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 


SLTEULSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 

MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 

GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 

FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 

VGSEKVTMQNLNDRLASYLDKVRALEEANADL 

EVKIRDWYQRQRPSEIKDYSPYFKTIEDLRNKIIA 

ATIENAQPBLQIDNARLAADDFRTKYEHELALRQ 

TVEADVNGLRRVLDELTLARTDLEMQIEGLKEE 

L A YLRKNH* EEML ALRGQTGGEVNVETDAAPG 

VDLSCIXNEMRNQYEQMAEKNRRDAETWFLSKT 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCystcine, D=Aspartic Add, 
E=GIutaraic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=»Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGLIGS 
VEEQLAQLRCEMEQQSQEYQELLDVKTRLEQEIA 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRPILKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 

DKVLVAARRNASAWLYNEERYGNITLPMSHAG 

TGMVVIMSYPKGREILELVQKGIPVTMTIGVGT 

RHVQEFISGQSWFVAIAFITMMIISLAWLIFYYIQ 

RFLYTGSQIGSQSHRKETKKVIGQLLLHTVKIIGE 

KGIDVDAENCAVCIENFKVKDIIRILPCKHIFHRIC 

IlJPWLLUJiR'ICPMCKLDVlKALGYWGEPGDVQE 

MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 

SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 

GPIS 


3005 


A 


184 


2552 


TMTfflQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RILSSRVPRSDGKELHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFimEKTGDIHATRRIDREEKAFYTLRAQAINRR 

TLRPVEPESEF\OKIHDINDNEPTFPEEIYTASVPE 

MSWGTSWQVTATDADDPSYGNSARVIYSILQ 

GQPYFSVEPETGIIRTALPNMNRENREQYQWIQ 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRIIDGDGTDMFDrVTEKDTQEGlITVKKPLDYES 

RRLYTLKVEAENIHVDPRFYYLGPFKDTTIVKISI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

LDRELSQWHNLTV1AAEINNPKETTRVAVFVRIL 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARIL 

TRK^GFNRHEISTYLLPVVISDNDYPIQSSTGTLTI 

RVCACDSQGNMQSCSAEALLLPAGLSTGALIAEL 

LCIIILLVIV\^FAALKRQRKKEPLILSKEDIRDNIV 

SYNDEGGGEEDTQAFDIGTLRNPAAffiEKKLRRD 

IIPETLFIPRRTPTAPDNTDVRDFINERLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

QNYDYLREWGPRFNKLPQKYGGGESDKDS 


3006 


A 


2 


541 


GRVDKTWWGKSVGIMLTELEKALNSIIDVYHKY 

SLIKGNFHAVYRDDLKKLLETECPQYIRKKGAD 

VWFKELDINTDGAVNFQEFLILVIKMGVAALNSn 

DVYHKYSLKGNFHAVYRDDLQKLLETECPQYI 

RKKGADVWFKELDINTDGAVNFQEFLILVIKMG 

VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGIEAINWEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSW1E 

YQHHBOPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKKT 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYMVWSDEMVKTGEAQIHAHLVRPYVGIHL | 

IUGSDWKNACAMLKDGTAGSHFMASPQCVGYS 

RSTAAPLTMTMCLPDLKEIQRAVKLWVRSLDAQ 

SVYVATDSESYVPELQQLFKGKVKWSLKPEVA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue oi 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=*Aspartic Acid, 
E=Glutamic Acid, F=Phenyla!anine, G=Glycine, H=Histidine, 
Msoleucine, K«=Lysine, l^Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y«Tyrosine, 
v=llnbnnwn *=Stnn rndnn /=nnssi hie nucleotide deletion. 
V=possibIe nucleotide insertion 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1898 


TARGGGSEPGPTMAANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLWSPDSfflSVAPENEGRLV 

HnGALRTSKLLSDPNYGVHLPAVKLRRHVEMY 

QWVETEESREYTEDGQVKKETRYSYNTEWRSEII 

NSKNFDREIGHKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPHVDIIRRGDFF 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

HWTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEEWHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTRILYTLVDWFPVFRDLVNIGLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALLIAGLALVPILVAR 

TRVPAKKLE 


3009 


A 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPGGG 

SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 

DRILXHEKRCWDIALGPLKQIPMNLFIMYMAGNTI 

SIFPTMMVCMMAWRPIQALMAISATFKMLESSS 

QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 

ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 

VVPECTMASSNTVLMRLVASAYSIAQKAGMIVR 

RVIAEGDLGIVEKTCATDLQTKADRLAQMSICSS 

LARKFPKLTIIGEEDLPSEEVDQELIEDSQWEEILK 

QPCPSQYSAIKEEDLVVWVDPLDGTKEYTEGLL 

DNVTVLIGIAYEGKAIAGVINQPYYNYEAGPDAV 

LGRT1WGVLGLGAFGFQLKEVPAGKHIITTTRSH 

SNKLVTDCVAA3V!lSnPDAVLRVGGAGNKIIQLIEG 

KASAYVFASPGCKKWDTCAPEVILHAVGGKLTD 

fflGNVLQYHKDVKHMNSAGVLATLRNYDYYAS 

RVPESIKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFITNH 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSVI 

FIVGLVGMIALYVFLGIHRKRNSIQIYLLNVAIAD 

LLLIFCLPFRIMYHINQNKWTLGVILCKVVGTLFY 

MNIVT^ISIILLGFISLDRYIKINRSIQQRKAITTKQSI 

YVCCIVWMLALGGFLTMIILTLKKGGHNSTMCF 

HYRDKHNAKGEAIFNFILWMFWLIFLLIILSYIKI 

GKNLLRISKRRSKFPNSGKYATTARNSFIVLIIFTI 

CFVPYHAFRFIYISSQLNVSSCYWKEIVHKTNEIM 

LVLSSF^SCLDPVMWLMSSNniKIMCQLLFRRF 

QGEPSRSESTSEFKPGYSLHDTSVAVKIQSSSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 

PVPTPPDMQVQENFNISRIYGKWYNLAIGSTCPW 

LKKIMDRMTVSTLVLGEGATEAEISMTSTRWRK 

GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 

VVHTNYDEYAIFLTKKFSRHHGPTITAKLYGRAP 

QLRETLLQDFRVVAQGVGIPEDSIFTMADRGECV 

PGEQEPEPILlPRVRRAVLPQEEEGSGGGQLVTEV 

TKKEDSCQLGYSAGPCMGMTSRYr iNOI &MAL 

ETFQYGGCMGNGNNFVTEKECLQTCRTVAACN 

LPIVRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 

GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFNDPL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F=PhenyIalanine, G^GIycine, H=Histidine, 
Msoleucine, K=Lysine, LNLeucine, M=Methionine, 
N«Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










VSEEDMVTVVEDWMOTYINYYRQQVTGEPQER 

DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 
PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSASWSWSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLIRFFS 
LFIWFFHVFFBLSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

FJLAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

1TAALEKEHEAITKVKYVDKIHIGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AfflV G YFSKEKESPDGNN VACILTLPPYQRRG YG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 
AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYEK>AWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHTV GYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3017 


A 


38 


704 


EAHPGGQLGSERNGVRMDEDVLTTLKELIIGESG 

VGKSSLLLRFTDDTFDPELAATIGVDFKVKTISVD 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 

VYDVTRRDTFVKLDNWLNELETYCTRNDIVNM 

LVGNKIDKEMREVDRNEGLKFARKHSMLFIEAS 

AKTCDGVQ'CAFEELVEKHQTPGLWESENQNKG 

VKLSHREEGQGGGACGGYCSVL 


301S 


A 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 

VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 

HTSHSG 


3019 


A 


1307 


711 


PGITMAASLVGKKTVFVTGNAKKLEEVVQILGDK 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCFNALGGLPGPYIKWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGRTVAPRGCQDFGWDPCFQPDGYEQTYA 

EMPKAEKNAVSHTJFR AT T RT fYCVT?r!QT A A 


3020 


A 


1202 


180 


VSCLPTSCKMITLNNQDQPVPFNSSHPDEYKIAA 
LVFYSCIFnGLFVNITALWWSCTTKKRTTVTIYM 
MNVALVDLIFIMTLPFRMFYYAKDEWPFGEYFC 
QILGALTVFWSIALWLLAFISADRYMATVQPKY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidlne, 
Msoleucine, K-Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Scrine, 
T°Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










AKELKNTCKAVLACVGVWIMTLTTTTPLLLLYK 

DPDKDSTPATCLKISDIIYLKAVNVLNLTRLTFFF 

LEPLFIMGCYLVIIHNLLHGRTSKLKPKVKEKSIR1 

nTLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 

GAFTTFLMNLSTCLDVILYYIVSKQFQARVISVM 

LYRNYLRSMRRKSFRSGSLRSLSNINSEML 


3021 


A 


27 


1897 


EEF(nWIAVRVGEMETAPKPGKDVPPKKDKLQT 
KRKKPRRYWEEETVPTTAGASPGPPRNKKNREL 
RPQRPKNAYILKKSRISKKPQVPKKPREWKNPES 
QRGLSGAQDPFPGPAPVPVEVVQKFCRIDKSRKL 
PHSKAKTRSRLEVAEAEEEETSIKAARSELLLAEE 
PGFLEGEDGEDTAKICQADPVEAVDIASAAKHFD 
LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
i :RWLfflYDNQGIELHCIRRCDRVTRLEFLPFHFLLA 
TASETGFLTYLDVSVGKlVAALNARAGRLDVMS 
QNPYNAVIHLGHSNGTVSLWSPAMKEPLAKILC 
HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 
TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDVV 
NIWAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKVPAELICLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSEIKMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRKASSHKHTLVQHQSVCSEGGLYECSK 

CEKAFTCKNTLVQHQQIHTGQIGViFECSECEESFS 

KKCHLILHKIIHTGERPYECSDREKAFIHKSEFIHH 

QRRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQIFNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN 

LIRHRSIHTGDRPYECSECEKSFSRKFILIQHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASLIQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHDRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNLIRHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 

IIAA Y QKr CbKPPKGFGKYFPNGKN GKKASEPlsJ} 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDIPWDDKDFRMFFLWTALFWG 

GVMFYLLLKRSGREITWKDFVNNYLSKGVVDRL 

EVVNKRFVRVTFTPGKTPVDGQYVWFNIGSVDT 
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SEQDO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Tnreonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=^top codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










FERM.ETLQQELGIEGENRVPWYIAESDGSFLLS 

MLPTVLnAFLLYTIRRGPAAIGRTGRGMGGLFSV 

GETTAKVLKDEroVKTKDVAGCEEAKLEIMEFV 

NFLKNPKQYQDLGAKDPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCILFIDEIDAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGFNTTTNVVILAGTNRPDILD 

PALLRPGRFDRQIFIGPPDIKGRASBFKVHLRPLKL 

DSTLEKDKLARKLASLTPGFSGADVANVCNEAA 

LIAARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

tyonvni n\r a rwrr m/rsrwi x/tt/t^at t tvt>a -mr 
i xv^jxvvjjuvj jl i-Lv^ x ivoy x j-/ x i xvxjv«;j-«xjj-/x>avi\-/ivj. i ju 

GGRVSEEIFFGRITTGAQDDLRKVTQSAYAQIVQ 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVRDLINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLPSMSALEKSMHLGRLPSRPPLPGSGGSQ 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WAVFTAAnSRVQCRIVALDLRSHGETKVKNPED 

LS AETMAKD VGNWEAMY GDLPPPIMLIGHSMG 

GAIAVHTASSNLVPSLLGLCMIDVVEGTAMDAL 

NSMQNFLRGRPKTFKSLENAIEWSVKSGQIRNLE 

SARVSMVGQVKQCEGITSPEGSKSIVEGIIEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWRIELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRLD 

KDLTIGQMQGKFQMQVLPQCGHAVHEDAPDKV 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
SWKGLSSLLFPLYNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP i 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAINLMGFNVEEM 

YEAHAWIQRILSLQNHHI1ENNHILYLGRKEHDIL 

SQLQKTSSVSITEnSPGRTELEIEGARADLffiWM 

NIEDMLCKVQEEMARKKERGLWRSLGQWTIQQ 

QKTQDEMKENIIFLKCPVPPTQELLDQKKQFEKC 

GLQVLKVEKIDNEVLMAAFQRKKKMMEEKLHR 

QPVSHRLFQQVPYQFCNVVCRVGFQRMYSTPCD 

PKYGAGIYFTKNLKNLAEKAKKISAADKLIYVFE 

AEVLTGFFCQGHPLNIVPPPLSPGAIDGHDSVVD 

NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFIFSK 
SMNESMKNQKEFMLMNARLQLERQLIMQSENIR 
ERQMAMQIAWSREFLKYFGTFFGLAAISLTAGAI 
KKKKPAFLVPIVPLSFILTYQYDLGYGTLLERMK 
GEAEDBLETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


3028 


A 


876 


1226 


AVGKEPESSSTWVRDREGHIRSRRSMKMLWKLT 
DNIKYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFARRTRGRSCRER 
TWMLPSLVSEFLHRD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of , 
peptide 
sequence 


Amino acid sequence (A=A!antae OCysteine, D=Asparttc Add, 
E=Glutamic Add; F=Phenylalanlne, G=Glyctae, H=Histtdine, 
I=Isoleuclne, K=Lysine, lj=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=posslble nucleotide insertion 


3029 


A 


3 


1731 


FREGRFGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMIKWFWDSAEEGYRTYHMDEYDEDKNP 

SGIINLGTSENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE 

NWVLNGGASLFSALATVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLILISPQNPLGDVY 

SPEELQEYLVFAKRHRLHVIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

FGTLYTENQDVATAVASLCRYHGLSGLVQYQM 

AQLLRDRDWINQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNKVLLSFGKAFECKEPGWFRFVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 


3030 


A 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMAVST 

VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 

TDSQKDMffilPLPPWQERTDESffiTKRARLLYESR 

KRGMLENCILLSLFAKEHLQHMTEKQLNLYDRLI 

NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 

FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQISLQLLCVYTANFPNGCSSL 

CWSSCGQHPVQATHRGAVSNSLMLCILKLASQM 

PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 

LQWLSLALPKGGNKHLSNLTILWLKLLLNISSGE 

DGQQMILRLDGCLDLLTEMSKYKHKSSPLLPLLI 

FHNVCFSPANKPKILANEKVITVLAACLESENQN 

AQPJGAAALWALIYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDff 

LSRPKKKKPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAPVQRRQKKTRLPLELETSST 

QKKSSSSSLLRNENGK)AEPAEEAVIQKPRRKTK 

KTQPAELQYANELGVEDEDIITDEQTTVEQQSVF 

TAPTGISQPVGKVFVEKSRRFQAADRSELIKTTEN 

IDVSMDVKPSWTTRDVALTVHRAFRMIGLFSHG 

FLAGCAVWNIWIYVLAGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGffiEQILQPWIVVNLVVALLVGLS 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEIKA 

ss 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 

VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 

RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

EREKDHSSSRPSSPRPQKASPNGSISSAGNSSRNS 

SQSSSDGSCKTAGEMVFVYEIsAKEuAKJNlKl stK 

VTLIVDNTRFWDPSIFTAQPNTMLGRMFGSGRE 

HNFTRPNEKGEYEVAEGIGSTVFRAILDYYKTGn 

RCPDGISIPELREACDYLCISFEYSTIKCRDLSALM 

HELSNDGARRQFEFYLEEMILPLMVASAQSGERE 



PCT/US01/04098 



SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=*Aspartic Acid, 
E=Glutamic Acid, F=*Pheny!alanioe, G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, MLeucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y»Tyrosine, 
X«Unknown, *=Stop codon, /=possible nucieotide deletion, 
V=possible nucleotide insertion 










CfflVVLTDDDVVDWDEEYPPQMGEEYSQIIYSTK 

LYRFFKYIENRDVAKSVLKERGLKKIRLGIEGYP 

TYKEKVKKRPGGRPEVIYNYVQRPFII^ 

EGKJSRHVDFQCVKSKSITNLAAAAADIPQDQLV 

VMHPTPQVDELDILPIHPPSGNSDLDPDAQNPML 


3034 


A 


3 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFIKMGLLSSF 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISR1QKIRSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRNKLDGQYYAIKKILIKGATKTVCM 

KVLREVKVLAGLQHPNIVGYHTAWIEHVHVIQP 

RADRAAIELPSLEVLSDQEEDREQCGVKNDESSS 

SSIIFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

RNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

HIQMQLCELSLWDWIVERNKRGREYVDESACPY 

VMANVATKIFQELVEGVFYIH^^V^GIVHRDLKPR 

NIFLHGPDQQVK1GDFGLACTDILQKNTDWTNR 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGWLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAPTHPETYTCPK 

MIEMEQAEAQLAELDLLASMFPGENELIVNDQL 

AVAELKDCIEKKTMEGRSSKVYFT1NMNLDVSD 

EKMAMFSLACILPFKYPAVLPEITVRSVLLSRSQQ 

TQLNTDLTAFLQKHCHGDVCILNATEWVREHAS 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 

NKCKRKNILEWAKELSLSGFSMPGKPGVVCVEG 

PQSACEEFWARLRKLNWKRILIRHREDIPFDGTN 

DETERQRKFSDFEEKVFSVNGARGNHMDFGQLY 

QFLNTKGCGDVFQMFLWV 


3036 


A 


1 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

ELSLTNCAVVNEKDFQSGQHVTVRTSPNHRYTFT 

LKTHPSWPGSIAFSLPQRKWAGLSIGQEIEVSLY 

TFDKAKQCIGTMTEEIDFLQKKSIDSNPYDTDKM 

AAEFIQQrTSINQAFSVGQQLVFSFNEKLFGLLVKD 

IEAMDPSILNGEPATGKRQKIEVGLVVGNSQVAF 

EKAENSSLNLIGKAKTKENRQSIINPDWNFEKMG 

IGGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GILLYGPPGCGKTLLARQIGKMLNAREPKVVNG 

PEILNKYVGESEANIRKLFADAEEEQRRLGANSG 

LHmFDEIDAICKQRGSMAGSTGVHDTVVNQLLS 

KIDGVEQLNNILVIGMTNRPDLIDEALLRPGRLEV 

KMEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

DIKELAVETKNFSGAELEGLVRAAQSTAMNRHI | 

j<LAa i Js.vcVUMblOVEbLQVTRGDFLASLEKDIKP 

AFGTNQEDYASYIMNGIIKWGDPVTRVLDDGEL 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFIKICSPDKMIGFSETAKCQAMKKIFDDA 

YKSQLSCWVDDIERLLDYVPIGPRFSNLVLQAL 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine C=Cystdne, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleudne, KpLysine, Lr=Leudne, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










LVLLKKAPPQGRKLLUGTTSRKDVLQEMEMLNA 
FSTTIHVPNIATGEQLLEALELLGNFKDKERTTIA 
QQVKGKKVWIGIKKLLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 


A 


1 


1347 


MLDTGSEHLNRILKALPALQSAGSEGQNGSAESL 

GEGGTRDSDRARRKLRGGNKEIPTrYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVIDPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRRILVRDAKGTIREIVLPKGLDLDRPKRTRTFFT 

AEQLYRLEMEFQRCQYVVGRERTELARQLNLSE 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 

FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 

ASHRGTSLGDPRNSSPRLNPLSSASASPPLPPPLP 

AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 

SASSCKKANT 


3038 1 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 

RLETAPSLLLSRMACVISGWALSRGARTWTWAT 

PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 

LPNHLTPPFLYKHLGSVPPSHWRSPLISHSVNILA 

LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 

ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 

LKKIFQDREAAATTGVSRDLCYVKELGVRGNVL 

RFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKE 

REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 

PHVWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 

DVAKDWNDNPRKNFGLFLE1LVKEDRDSGVNFQ 

PEDTCARLRCSLHASLLVVTLNPDQCHPSPvKRRA 

AIPWKLSCKNLCHRHQLFINFRDLGWHKWIIAP 

KGFMANYCHGECPFSLTISLNSSNYAFMQALMH 

AVDPEPQAVCPTKLSPISMLYQDNNDNVILRHY 

EDMVVDECGCG 


3040 


A 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 

LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 

SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 

SFLNVLAGALFGPWLGLLLCCVLTSVGATCCYL 

LSSEFGKQLVVSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLSAPILNIPIVQFFFSVLI 

GLIPYNFICVQTGSILSTLTSLDALFSWDTVFKLL 

AIAMVALPGTLIKKFSQKHLQLNETSTANHIHSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 

LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 

KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

tm~>o ai/" r?TV\rrvr/" , ii ro x\ 7TW?r\T?\7V\AAAl{ R FTPT APT 
UroorvJbJJiN rK W oM VJJV v</r V JKlviMJ\j\r irj-»/vr,Lf r^o 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 
DFVLSLEEKEPS 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCISVDSR1VRTKVPCSVTMSRPRKRLAGTSGSD 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystdne, D=Aspartic Add, 
E=Glotamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 

T=Icn]p|ir>jn A KsT vein* f cT antilna \M—\*^IU:*~: 

J Bvrcuuuc, xv— L,y sine, i^ijcocine, m^Metnionine, 
N=Asparaglne, P=Proline, Q=Giutamlne, R=Arginine, S=Serine, 
T=Tbreonine, V=VaIine, W=Try p tophan, Y=Tyrosine, 
X=Unknown, »=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 

ASVTVGHPLDTVKTRLQAGVGYGNTLSCIRVVY 

RRESMFGFFKGMSFPLASIAVYNSVVFGVFSNTQ 

RFLSQHRCGEPEASPPRTLSDLLLASMVAGWSV 

GLGGPVDLIKIRLQMQTQPFRDANLGLKSRAVAP 

AEQPAYQGPVHCITT1VRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVFLSEWITPEACTGPSPCAV 

WLAGGMAGAISWGTATPMDWKSRLQADGVY 

LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 

GFPMSAAMFLGYELSLQAIRGDHAVTSP 


"3044 


A 


41 


1316 


PPLGAGAGIHARSPHPARRLRLTAAGVGGRASG 

LLPTPWRRHHGPSGAAPYPAARLWQGPWRCRR 

PQPMAQRYDELPHYPGIADGPAALAGFPEAVPA 

APGPYGPHRPPQPLPPGLDSDGLKRDKDEIYGHP 

LFPLLALGFEKCELATCSPRDGAGAGLGTPRGGD 

VCSSDSFNEDNTAFAKQVCSERPFSSNPELDNLM 

IQAIQVLRFHLLELEKGKMPIDLV1EDRDGGCRE 

DFEDYPAPCPSLPDQNNIWIRDHEDSGSVHLGTP 

GPSSGGLASQSGDNSSDQGVGLDTSVASPSSGGE 

DEDLDQEPRRNKKRGIFPKVATNIMRAWLFQHL 

SHPYPSEEQKKQLAQDTGLTILQVNNWFINARRR 

IVQPMIDQSNRTGQGAAFSPEGQPIGGYTETEPH 

VAFRAPASVGMSLNSEGEWHYL 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHACQV 

LILKHTHASLSLPSCQECFPSSPSASHMVSHPHPP 

PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 

WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 

KTYDLTRYLEHQLRSLAGTYLNYLGPPFNEPDFN 

PPRLGAETLPRATVDLEVWRSLNDKLRLTQNYE 

AYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQ 

GLLGSIAGVMAALGYPLPQPLPGTEPTWTPGPAH 

SDFLQKMDDFWLLKELQTWLWRSAKDFNRLKK 

KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYICTHICICAYRGIHIDVYLYMCIYIfflWI 
HTYLCVH1YVYVYICTHICMCIHTYVYVYTYMY 
VYTYICLCVYICLCVHIYLCVYIHMYMCTHICMC 
IHTYVHMCICVYTHMYTCVYVYTYTCVYMY 


3047 


A 


811 


132 


SLDLLGPIGILQEGRDPGTQGPQEKEKQMPASPM 

NTDAHLDINFKEGLKKERSYTGQFEANVRDEER 

QCGCGWPDSLLMKVLSQRLDQQDCIQKGWVL 

HGVPRDLDQAHLLNRLGYNPNREFFLNVPFDSI 

MERLTLRRIDPVTGERYHLMYKPPPTMEIQARLL 

QNPKDAEEQVKLKMDLFYRNSADLEQLYGSAIT 

LNGDQDPYTVFEYIESG13NPLPKKIP 


3048 


A 


2 


1166 


RPRRGQGLVQEVQTEWTVAEGGVAEITCRLHQ 
YDGSIWIQNPARQTLFFNGTRALBCDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIAT 
LTVLVAPENPWEVREQAVEGGEVELSCLVPRSR 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glntamic Acid, F-Phenyialanine, G=Glycine, H=Histidine, 
t=Isoleutine, K=Lysine, L^Lcucine, M^Methionlne, 
N=Asparagine, P«Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 

VRFRVDRKDDGGIIICEAQNQALPSGHSKQTQYV 

LDVQYSPTARIHASQAWREGDTLVLTCAVTGN 

PRPNQIRWNRGNESLPERAEAVGETLTLPGLVSA 

DNGTYTCEASNKHGHARALYVLWYGESRLRPT 

EGGGGAPDPGAWEAQTSVPYAIVGGILALLVFL 

nCVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 

REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRRKGRASEHKDQLSRLKDRDPEFVXFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRWRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEVVQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKDSSRMLQPSSSPLWGKLRVDIKAYLGSAIQL 

VSCLSETTVLAAVLRHISVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPGVAYQHAFLYIRQLAIHLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVIIGCIKLIPTARFYPLRMHCIRALT 

LLSGSSGAFIPVLPFILEMFQQVDFNRKPGRMSSK 

PINFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EISGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERGILRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYIKSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCGSGCGGCSSSCGGCGSRCYVPVCCCKPVC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCKPCCCSSGCGSSCSQSSCCKPCCCSS 

GCGSSCCQSSCCKPYCCQSSCCKPCSCFSGCGSS 

CCQSSCYKPCCCQSSCCVPVCCQCKI 


3051 


A 


175 


4330 


NIPRWNFQGKSFGVVLVHFSSEEVDMASDSPARS 

LDEIDLSALRDPAGIFELVELVGNGTYGQVYKGR 

HVKTGQLAAKVMDVTGDEEEEIKQEINMLKKY 

SHHRNIATYYGAFIKKNPPGMDDQLWLVMEFCG 

AGSVTDLIKNTKGYTLKEEWIAYICREILRGLSHL 

HQHKVIHRDIKGQNVLLTENAEVKLVDFGVSAQ 

LDRTVGRRNTFIGTPYWMAPEYIACDENPDATY 

DFKSDLWSLGITAffiMAEGAPPLCDMHPMRALF 

LIPRNPAPRLKSKKWSKKFQSFffiSCLVKNHSQRP 

ATEQLMKHPFIRDQPNERQVRIQLKDHIDRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSILNLPGE 

STLRRDFLRLQLANKERSEALRRQQLEQQQREN 

EEHKRQLLAERQKRIEEQKEQRRRLEEQQRREKE 

LRKQQEREQRRHYEEQMRREEERRRAEHEQEYI 

RRQLEEEQRQLEILQQQLLHEQALLLEYKRKQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYKEGMSPSEKPAWAKEVEERSRLNRQS 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCystdne, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M-Methionine, i 
N=Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibie nucleotide deletion, 
\=possib!e nucleotide insertion 










SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRIEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNGSALGPRLGSQPIRASNPDLRRTEPE^ES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDITRPS 

RPASYKKAIDEDLTALAKELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSjfAGTPTEGLURVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSEILCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFQQMDVLEG 

LNVLVTISGKKNKLRVYYLSWLRNRILflNDPEV 

EKKQGWITVGDLEGCIHYKVVKYERIKFLVIALK 

NAVEIYAWAPKPYHKFMAFKSFADLQHKPLLVD 

LTVEEGQRLKVIFGSHTGFHVIDVDSGNSYDIYIP 

SfflQGNITPHAIVILPKTDGMEMLVCYEDEGVYV 

NTYGRITKDVVLQWGEMPTSVAYIHSNQIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 

KLEASAGDPAGSEQEEEGSGGDSEDDGFLDSSA 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 

PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 

RSQIAHALKLSEVQVKIWFQNRRAKWKRIKAGN 

VSSRSGEPVRNPKIWPIPVHVNRFAVRSQHQQM 
EQGARP 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTWAAVQAffiRK 

VEIHSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NFWILRLPPGIKGDIPKVPVAFDDVSrVTSTPEWE 

KLEEWQKELYKNIMKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSWIKQEEEPQVGAPPESKESDVYKSTYADEE 

LVDCAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

KISLLLHQRGHAQERPFSCPQCGBDFNGHSALIRH 

QMIHTGERPYPCTDCSKSFMRKEHLLNHRRLHT 

GERPFSCPHCGKSFIRKHHLMKHQRIHTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

GQPPNPPGPLITGLETSGLGVNTEGLETNQWYGE 
GSGGGVl 

V.JOVJVJVJ V J_» 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFWGKGEPSAVR 
EKLGKAGFAAASGPGGRPGAERASTVLNILHLT 
AESRWEPNACNRVSSSPAGVGPLDLPVGPLLYFF 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to flrst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Asparnc Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Hlstidine, 
Msoleuclne, K=Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *"=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLRLKDILHLAEHQTTHPRQKPFVCE 

AYVKGSEFSANLPRKQVQQNVHNPIRTEEGQAS 

PVKTCRDHTSDQLSTCREGGKDFVATAGFLQCE 

VTPSDGEPHEATEGVVDFHIALRHNKCCESGDAF 

NNKSTLVQHQPJHSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGKPYECCECGKFFSQHSSLVKHRR 

VHTGESPHVCGDCGKFFSRSSNLIQHKRVHTGEK 

PYECSDCGKFFSQRSNLIHHKRVHTGRSAHECSE 

CGKSFNCNSSLKHWRVHTGERPYKCNECGKFFS 

HIASLIQHQIVHTGERPHGCGECGKAFIRSSDLMK 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKFFNQSSSLNNHRRLHTGERPYE 

CSECGKTFRQRSNLRQHLKVHKPDRPYECSECG 

KAFNQRPTLIRHQKIHIRERSMENVLLPCSQHTPE 

ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQVVEASRDQLVAGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AVVGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 

PGITKVPVGDQPPDIEYQIRMIMQFITRENCLILA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGWNRSQ 

KDIDGKKDIKAAMLAERKFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNH1RDTLPNFRNKLQGQLLS 

ffiHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRIEGSGDQVDTLELSGGAKINRIFHERFPFEIV 

KMEFNEKELRREISYAIKNIHGIRTGLFTPDMAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERIVANHIREREGKTKDQVLLLI 

DIQVSYINTNHEDFIGFANAQQRSSQVHKKTTVG 

NQVIRKGWLTISNIGIMKGGSKGYWFVLTAESLS 

WYKDDEEKEKKYMLPLDNLKVRDVEKSFMSSK 

HIFALFNTEQRNVYKDYRFLELACDSQEDVDSW 

KASLLRAGVYPDKSVGNNKAENDENGQAENFS 

MDPQLERQVETIRNLVDSYMSIINKCIRDLIPKTI 

MHLMINNVKDFINSELLAQLYSSEDQNTLMEES 

AEQAQRRDEMLRMYQALKEALGIIGDIGTATVS 

TPAPPPVDDSW1QHSRRSPPPSPTTQRRPTLSAPL 

ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

SSSDSFGAPPQVPSRPTRAPPSVPSRRPPPSPTRPTI 

TRPLESSLLD 


3056 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3057 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3058 


A 


3363 


2525 


FLVKLILIILCRCLHSLSRSVQQLRTSFQDHAVWK 

PLMKVLQNAPDEILWASSMLCNLLLEFSPSKEPI 

LESGAVELLCGLTQSENPALRVNGIWALMNMAF 

QAEQKIKADILRSLSTEQLFRLLSDSDLNVLMKT 

LGLLRNLLSTRPHIDKIMSTHGKQIMQAVTLILEG 

EHNIEVBCEQTLCILANIADGTTAKDLIMTNDDILQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
Dentide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
I>Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine l 
I=Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /possible nucleotide deletion, 

V^ttOSsihle nnclentirlp incprtinn 










KKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKLRDMGIVDILHKLSQSPDSNLCDKAKMA 
LQQYLA 


3059 


A 


679 


167 


SSWPSLSSQMHFPSFHLHVAAHYGRDSFVRLLLE 

FKAEVDPLSDKGTTPLQLAnRERSSCVKILLDHN 

ANIDIQNGFLLRYAVIKSNHSYCRMFLQRGADTN 

LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 

TNTRNYEGQTPLAVSISISGSSRPCLDFLQEVTSM 


3060 


A 


30 


234 


PPLQLDMDPNCYCADGDSCTCAGSCKCKECKCT 

SCKKSCCSCCPAGCAKCAQGCICKGAIDKCSCC 

A 


3061 


A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAnVPIPKSHEAEAEPSEPR 

SAEVTRKPKAAWSVNKRPKKETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGBEEAITAVGSFILKANELLQ 

VmSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 

KMTQKDITFVAEFLTEHFNEAPDLYNRKGKYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPLLFPYYPRKSLHFVKRRMENIEDQCLQ 

KPADVIGKSMNQAICIPLYRDTRSEDSTRRLFKFP 

FLWNNKTSNLHYLLFTILEDSLYKMCILRRHTDIS 

QSVSNGLIAIKFGSFTYATTEKVRRSIYSCLDAQF 

YDDETVTWLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSAIPTRTMHFEKH 

WRLLESMKAQYVAGNGFRKVSCVLSSNLRHVR 

VFEMDIDDEWELDESSDEEEEASNKPVKKEEVL 

SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 


A 


50 


849 


DKMPSIFAYQSSEVDWCESNFQYSELVAEFYNTF 

SNIPFFIFGPLMMLLMHPYAQKRSRYIYWWVLF 

MnGLFSMYFHMTLSFLGQLLDEIAILWLLGSGYS 

IWMPRCYFPSFLGGNRSQFERLVFITTVVSTLLSFL 

RPTVNAYALNSIALHILYIVCQEYRKTSNKELRH 

LIEVSVVLWAVALTSWISDRLLCSFWQR1HFFYL 

HSIWHVLISITFPYGMWMALVDANYEMPGETL 

KVRYWPRDSWPVGLPYVEIRGDDKDC 


3064 


A 


1523 


925 


AATMADGQMPFSCJJYPSRLRRDPFRDSPLSSRLL 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPEELMVKTKDGYVEVSGKHEEKQ 

QEGGWSKNFTKKIQLPAEVDPVTWASLSPEGLL 

IIEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

LVRSTGPGGSFAKHMVAQCVSPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVIE 

AVLAGIACYAKTSSLTKAKEVAEQTLGSGLDSFE 

LIPFKAALRSKMTFHIHAVNNQGPJVPLDSEDSLS 

FVKTACMAVYDffDLLGGNGCLGSWFSESFLTS 

QILVKEKDGTVTTETSS V VLTAA VPRFC SWL VED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

SSNLQSWPEEGNVHFFSSGLLFSHCRHGSniSKD 

HMNSISFYDGDSTSTVAALLIDFKSSLLPHLPVHF 

HGSSNFLMIALFPKSKIYQAFYSEVFSLWKQQDN 

SGISLKVIQEDGLSVEQKRLHSSAQKLFSALSQPA 

GEKRSSLKLLSAKLPELDWFLQHFAISSISQEPVM 

RTHLPVLLQQAEINTTHRIESDKVIISIVTGLPGCH 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylala nine, G=Glycine, H=HIstidine, 
I=Isoleucine, K=Lysine, ^Leucine, M=Methionine, 
N=*Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T«Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










ASELCAFLVTLHKECGRWMVYRQIMDSSECFHA 

AHFQRYLSSALEAQQNRSARQSAYIRKKTRLLV 

VLQGYTDVIDVVQALQTHPDSNVKASFTIGAITA 

CVEPMSCYMEHRFLFPKCLDQCSQGLVSNWFT 

SHTTEQRHPLLVQLQSLERAANPAAAFILAENGIV 

TRNEDffiLILSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQICVWFGRPLEKTRFVAKCKA 

IQSSIKPSPFSGOTraiLGKVKFSDSERTMEVCYNT 

LANSLSIMPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKEDSDCDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSIHVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

QQEYHDLFELKP 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VFFWAPIMKWGLVCAGLADMARPAEKLSTAQS 

AVLMATGFIWSRYSLVHPKNWSLFAVNFFVGAA 

GASQLFRIWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEGWSKAAKLQGRKTKEGLIGLLQEGNTTVLVE 

VNCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMILKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHWGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSWDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSVVNA 

PTPYIKAFYNESWERRHGRProPDTLTLLWSVTV 

SIFAIGGLVGTLIVKMIGKVLGRKHTLLANNGFAI 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVIWPAWQLLSLPFLP 

DSPRYLLLEKHhHEARAVKlAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQWT 

VIVTMACYQLCGLNAIWFYTNSIFGKAGIPPAKIP 

YVTLSTGGIETLAAVFSGLVIEHLGRRPLLIGGFG 

LMGLFFGTLTITLTLQDHAPWVPYLSIVGILAIIAS 

FCSGPGGIPFILTGEFFQQSQRPAAFIIAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQAFSKRNKAYPPEEKIDSAV 

TDGKINGRP 


3069 


A 


861 


300 


AAGAVVSAMPKAKGKTRRQKFGYSVNRKRLNR 

NARRKAAPRIECSHIRHAWDHAKSVRQNLAEMG 

LAVDPNRAWLRKRKVKAME\^IEERPKEL\nRK 

PYVLNDLEAEASLPEKKGNTLSRDLIDYVRYMV 

ENHGEDYKAMARDEBClfYyQDTPKQIRSKINVY 

KRF YP AEWQDFLD SLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVITVGPRGPLLVQDWFTD 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=*Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycfne, H=Histidine, 

I— Ten Ip tiring KsT vcin^ 1 1 — T Atir»ini* M— \f otKinnlns 

* Aouicuuuc, iv lj a i iiCj l-lcuuocj iti — irieinioDine* 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
■^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










EMAHFDRERIPERVVHAKGAGAFGYFEV1HDIT 

KYSKAKVFEfflGKKTPIAVRFSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGIPDGHRHMNGYGSHTFKLVNANG 

EAVYCKHHYKTDQGIKNLSVEDAARLSQEDPDY 

GIRDLFNAIATGKYPSWTFYIQVMTFNQAETFPF 

NPFT)LTKVWPHKDYPLIPVGKLVLNRNPVNYFA 

EVEQIAFDPSNMPPGffiASPDKMLQGRLFAYPDT 

HRHRLGPNYLHIPVNCPYRARVANYQRDGPMC 

MQDNQGGAPNYYPNSFGAPEQQPSALEHSIQYS 

GEVRRFNTANDDNVTQVRAFYVNVLNEEQRKR 

LCENIAGHLKDAQIFIQKKAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


1 


1187 


SLGWLERPPALSRAAGDGARRLSGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR 

AMTGNAGEWCLMESDPGVFTELIKGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSVVQDSRLDTIFFAKQVINNACATQAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

SDVIRQVHNSFARQQMFEFDTKTSAKEEDAFHF 

VSYVPVNGRLYELDGLREGPIDLGACNQDDWIS 

AVPJ'XHEKRIQKYSEGEIRFNLMAIVSDRKMrYEQ 

KIAELQRQLAEEEPMDTDQGNSMLSAIQSEVAK 

NQMLIEEEVQKLKRYKIENIRRKHNYLPFIMELL 

KTLAEHQQLIPLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLfflSG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQNNNHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIVWLEREERARQHYEKH 

LEERKKRLEEQRQKEERRRAAVEEKRRQRLEED 

KERHEAWRRTMERSQKPKQKHNRWSWGGSLH 

GSPSIHSADPDRRSVSTMNLSKYVDPVISKRLSSS 

SATLLNSPDRARRLQLSPWESSWNRLLTPTHSF 

LARSKSTAALSGEAVIPICPRSASCSPIIMPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRIIHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVKAAPAQVRPPSPGN 

IRPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAREQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

EARVREEAERVRQEREKHFQREEQERLERKKRL 

EEIMKRTRRTEATDKKTSDQRNGDIAKGALTGG 

TEVSALPCTTNAPGNGKPVGSPHVVTSHQSKVT 

VESTPDLEKQPNENGVSVQNENFEEDNLPIGSKP 

SRLDVTNSESPEIPLNP1LAFDDEGTLGPLPQVDG 

VQTQQTAEVI 


3073 


A 


67 


2415 


PPRVCRDHVCLICWDPIAGTGGSRSTMPALPLDQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, P=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arglnine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPKDNIPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKFDEGVAS 

APEVVDMQKPXHRSVFLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPKILDLCVLFGKGNSPLLQ 

KMIGNEFTQQPSYYSDLDETLPTILQVFSNrLQHC 

GLQGIX3ANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SFYEAAIPEMESAIKKRRLEDSKLLGDLWQRLSH 

SRKKLMEIFHIILNQICLLPILESSCDNIQGFIEEFL 

QIFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

LDETRTAYILQAVESAWEGVDRRKATDAKDPSV 

IEEPNGEPNGVTVTAEAVSQASSHPENSEEEECM 

GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 

LACLEYYHYDPEQVrNNILEERLAPTLSQLDRNL 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

QYSWVEEVPLQPGESLPYHSVYYEDEYDDTYD 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 

GQEEDDDDEEDDADEEAPKPDHFVQDPAVLREK 

AEARRMAFLAKKGYRHDSSTAVAGSPRGHGQS 

RETTQERRKKEANKATRANHNRRTMADRKRSK 

GMPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKCAKDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLICLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEEDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 

GLLQGQVAIYTGGATGIGKAIVKELLELGSNWI 

ASRKLERLKSAADELQANLPPTKQARVIPIQCNIR 

NEEEVNNLVKSTLDTFGKINFLVNNGGGQFLSPA 

EfflSSKGWHAVLETNLTGTFYMCKAVYSSWMK 

KHGGSIVNIIVPTKAGFPLAVHSGAARAGVYNLT 

KSLAFEWACSGIRINCVAPGVIYSQTAVENYGSW 

GQSFFEGSFQKIPAKRIGVPEEVSSWCFLLSPAA 

SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 

GDLSWKKMKETFKEKAKL 


3078 


A 


2 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGKKQMGYMGEMEVQGPTRES 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, R=Arginine, S=Serine, 
Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










GQSLPPQKKAYLSHLSTGSGHIEGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREY 

PSIRDKJISRLIEGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 

TADCPIFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAIPAMYLDCISDLRQKEITDGfflSSSDINILYN 

DAVESCIQDPSAEGLSEEVPWFEELPWFEDVA 

VYFTREEWGMLDKRQKELYRDVMRMNYELLAS 

LGPAAAKPDLISKLERRAAPWIKDPNGPKWGKG 

RPPGNKKMVAVREADTQASAADSALLPGSPVEA 

RASCCSSSICEEGDGPRRIKRTYRPRSIQRSWFGQ 

r r WL VIDPKETKLFCS ACiERPNLHDKSSRL VKU 

YTGPFKVETLKYHEVSBCAHRLCVNTVEIKEDTPH 

TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 

FEKELQLLQSTGTVILGKYRNRTACTQFIKYISETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYTR 

YFKQMEVKESYITLAPLYSETADGYFEUVSALD 

ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QEVIPQLLPVHCVAHRLHLAVVDACGSIDLVKK 

CDRHIRTVFKFYQSSNKRLNELQEGAAPLEQEIIR 

LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 

LDFLSIYRPLSEVCQKEIVLITEVNATLGRAYVAL 

ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 

EQRFQADRERTVLTGIEYLQQRFDADRPPQLKN j 

MEVFDTMAWPSGIELASFGNDDILNLARYFECSL 

PTGYSEEALLEEWLGLKTIAQHLPFSMLCKNALA 

QHCRFPLLSKLMAVVVCVPISTSCCERGFKAMN 

RIRTDERTKLSNEVLNMLMMTAVNGVAVTEYD 

PQPAIQHWYLTSSGRRFSrIVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE " 

GATMGCTLSAEERAALERSKAIEKNLKEDGISAA 

KD\^LLLGAGESGKSTIVKQMKIIHEDGFSGED 

VKQYKPWYSNTIQSLAAIVRAMDTLGffiYGDK 

ERKADAKMVCDVVSRMEDTEPFSAELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

AADYQPTEQDILRTRVKTTGIVETHFTFKNLHFR 

LFDVGGQRSERXKWIHCFEDVTAIIFCVALSGYD 

QVLHEDETTNRMHESLKLFDSICNNKWFTDTSII 

LFLNKKDIFEEKIKKSPLTICFPEYTGPSAFTEAVA 

YIQAQYESKNKSAHKEIYSHVTCATDTNNIQFVF 

DAVTDVHAKNLRGCGLY 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMADQPKPISPLKNLLA 

GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 

MYSGTFDCFRKTLFREGITGLYRGMAAPIIGVTP 

MFAVCFFGFGLGKKLQQKHPEDVLSYPQLFAAG 

MLSGVFTTGIMTPGERIKCLLQIQASSGESKYTGT 

LDCAKKLYQEFGIRGIYKGTVLTLMRDVPASGM 

YFMTYEWLKNIFTPEGKRVSELSAPRJLVAGGIA 

GIFNWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 

RELIRDEGVTSLYKGFNAVMIRAFPANAACFLGF 

EVAMKFLNWATPNL 


3081 


A 


3 


1996 


IMADMEDLFGSDADSEAERKDSDSGSDSDSDQE " 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=G!ycine, H~Histidine, 
I=Isoleucine, K=Lysine, I/=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V»Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSMSERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTDDEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRIEVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENTIRWRIRRDEEGNEI 

KESNARIVKWSDGSMSLHLGNEVFDYYKAPLQG 

DHNHLFIRQGTGLQGQAVFKTKLTFRPHSTDSAT 

HRKMTLSLADRCSKTQKIRILPMAGRDPECQRTE 

MDCKEEERLRASIRRESQQRRMREKQHQRGLSAS 

YLEPDRYDEEEEGEESISLAAIKNRYKGGIREERA 

RIYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 

FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELVVRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCVVEDDKVGTDLLEEEITBCFEEHVQSVDIAA 

FNKI 


3083 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVELRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKI 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPWGAPGMGSVSTEPPDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 
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SEQXD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=AIanlne OCysteine, 0»Aspartic Acid, 
E=G)utamic Acid, F=PhenyIa!anine, G=Gfycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonioe, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFIMSLLVKRACDESFQPLGD1MKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MKQK^QQQiiALKKLygQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRAR>INTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNK^ASLSKSVGVSNRQNKKVEEE 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KS1YKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTVVGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPVVGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R^Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA I 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTA1WLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLLPL 

LEAQIPLCANLVPVPITNATLDRITGKWFYIASAF 

RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 

RQDQCIYNTTYLNVQRENGTISRYVGGQEHFAH 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TKEQLGEFYEALDCLPJPKSDVVYTDWKKDKCE 

PLEKQHEKERKQEEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

VVRRCVKKTSTQEYAAKIINTKKLSARDHQKLE 

REARICRLLKHPNTVRLHDSISEEGFHYLVFDLVT 

GGELFEDWAREYYSEADASHCIHQILESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAViCLADFGLAIE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGKPVD 

IWACGVILYTLLVGYPPFWDEDQHKLYQQIBCAG 

AYDFPSPEWDTVTPEAKNLINQMLTINPAKRITA 

DQALKHP\\M/CQRSTVASMMHRQETVECLRKFN 

ARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

VKPQSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 

NATDGIKGSTESCNTTTEDEDLKVRKQEIIKITEQ 

LIEAINNGDFEAYTKICDPGLTSFEPEALGNLVEG 

MDFHKFYFENLLSKNSKPIHTTILNPHVHVIGED 

AACIAYIRLTQYIDGQGRPRTSQSEETRVWHRRD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 

QLKWSAELARLGESIMDGKQGGMDGSKPAGPR 

DFPGIRLLSNPLMGDAVSDWSPMHEAAIHGHQL 

SLRNLISQGWAVNnTADHVSPLHEACLGGHLSC 

VKILLKHGAQVNGVTADWHTPLFNACVSGSWD 

CVNLLLQHGASVQPESDLASPIHEAARRGHVEC 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 

KKLLESGADVNQGKGQDSPLHAVARTASEELAC 

LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

LEREGPPSLMQLCRLRIRKCFGIQQHHKITKLVLP 

EDLKQFLLHL 


3089 


A 


73 


432 


DMAGLMTIVTSLLFLGVCAHHIIPTGSVVLPSPCC 
MFFVSKRIPENRVVSYQLSSRSTCLKAGVIFTTKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 

RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 

RAVSHTDVTKKDLKVCVEFDGESWRKRRWIEV 

YSLLRRAFLVEHNLVLAERKSPEISERIVQWPAIT 

YKPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 

IQDVNSLRLSLTDNQWSKEFQALIVKHLDESHLL 

KGDKNLVGSEVKIYSLDPSTQWFSATVVNGNPA 

SKTLQVNCEEIPALKIVDPSLIHVEVVHDNLVTC 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, BNSistidine, 
I=Isoleucme, K~Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop.codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










GNSARIGAVKRKSSENNGTLVSKQAK5CSEASPS 

MCPVQSWTTVFKEILLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKILTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQNLKESSVK 

VDNESCCSRSNNKIQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCVNIVAQLPKCRECRLDSLRKD 

KEQQKDSPWCRFFHFRRLQFNKHGVLRVEGFLT 

PNKYDOTAIGLWLPLTKNVVGIDLDTAKYILANI 

uunr (_yivi v locrvDAivio i uzrms\> v rt w JVtViA v js.«j 

VREMCDVCDTTIFNLHWVCPRCGFGVCVDCYR 

MKRKNCO/JGAAYKTFSWLKCVKSQIHEPENLM 

PTQI1PGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLFSKPASKEDLKQTSLAGEKPTLGAVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WLADLTSG1WNKENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTWSTILTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPOLDDIFASLVQNKTTSDLSKR 

PQGLTKPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNEnTGATVGDFWD 

GFEDWNRLKNEKEPIV1YLKLKDWPPGEDFRDM 

MPSRFDDLMANEPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

DAANVMVYVGIPKGQCEQEEEVLKTIQDGDSDE 

LTIKRFIEGKEKPGALWHIYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDVVFIPAGAPHQVHMLYSC 

IKVAEDFVSPEHVKHCFWLTQEFRYLSQTHTNHE 

DKLQ VKNVIYHA VKD A V AMLKASES SFGKP 


3091. 


A 


97 


1838 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTIOVKNYVNGHCTKYEPWQLIAWSVVWTLLI 

VWGYEFVFQPESLWSRFKKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKNMSFLKVDKEYVKALPSQG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKLTELLVKAYGDFAWSNPLHPDIFPGLRKIEAEI 

VR1ACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DLAFEKGIKTPEIVAPQ S AHAAFNKA AS YFGMKI 

VRWLTTCMMEVDVRAMRRAISRNTAMLVCSTP 

QFPHGVIDPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSISADTHKYGY 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGrYAS 

PTIAGSRPGGISAACWAALMHFGENGYVEATKQI 

DCTARFLKSELENIKGIFVFGNPQLSVIALGSRDFD 

IYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKD1PJESVTQIMKNPKAKTTGMGAIYG 

MAQTTVDRNMGAELSSVFLDSLYSTDTVTQGSQ 

MNGSPKPH 


3092 


A 


79 


2652 


LCSQNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 

RAMKIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 

YSVPEETDKGSFVGNIAKDLGLQPQELADGGVRI 

VSRGRMPLFALNPRSGSLITARRIDREELCAQSM 

PCLVSFMLVEDKMKLFPVEVEIIDINDNTPQFQL 



WO 01/57190 PCT/US01/04098 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last ami no 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidlne, 
Msoleucine, K=Lysine, L=Leucine, M=Mclhionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=€nknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EELEFKMNEITTPGTRVSLPFGQDLDVGMNSLQS 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHLILTASDGGEPVRSGTLPJYIQWDAN 

DNPPAFTQAQYHINVPENVPLGTQLLMVNATDP 

DEGANGEVTYSFHNVDHRVAQIFRLDSYTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLI 

KVLDVNDNAPEVTITSVTTAVPENFPPGTIIALISV 

HDQDSGDNGYTTCFIPGNLPFKLEKLVDNYYPX 

VTERTLDRELISGYNITITAIDQGTPALSTETfflSL 

LVTDINDNSPVFHQDSYSAYPENNPRGASIFSVR 

AHDLDSNENAQITYSLIEDTIQGAPLSAYLSINSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEILYPALPTDGSTGVEL 

APRSAEPGYLVTKVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

WAVQDHGQPPLSATVTLTVAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLWAEAAVSCVFLAFVrV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNIMDQMPPYY 

AASHKLIALAICKLIHITIEPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAKWRIGKSFMKEFQSDGSKQEDKEKTEVILS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

RAKYIMKRLTKENVKPSGRQKSKLSHSNPTILFD 

YVCFEILSQIQKYDNLITPWDSLKYLTSLNYDVL 

ACILSNCnEALANPEKERMKHDDTTISSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LILKEVVQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGKLYDQCH 

DTLVQFGGFLASNLSTEDYIKRVPSIDVLCNEFHT 

PHDAAFFL SRPMYAHHISSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDLAVPHTSYEREVNKLK 

VQMKAIDDNQEMPPNKKKKEKERCTALQDKLL 

EEEKKQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITKFLQLCIFPRCIFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDHYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTIL 

RATGFDGGNKADQLDYENFRHWHKWHYKLT 

KASVHCLETGEYTHIRNILIVLTKILPWYPKVLNL 

GQALERRVHKICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

NKASSTTPKGNSSNGNSGSNSNKAVKENDKEKG 

KEKEKEKKEKTPATTPEARVLGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEBCAKDE 

KFKTTVPNAESKSTQEREREKEPSRERDIAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDffEPEREQKR 

RKJDTHPSPSHSSTVKDSLEELKESSAKLYINHTPP 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=GIutamic Add, ^Phenylalanine, G=G!ycine, H=Histidine, 
I=Isoleucine, K— Lysine, L^Leucine, M—Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W==Tryptopban, Y=Tyrosine, 
X-Unknown, *=Stop codon, possible nucleotide deletion, 
^possible nucleotide insertion 










PI^KSKEREMDKKDLDKSRERSREREKKDEKDR 

KERKRDHSNNDREWPDLTKRRKEENGTMGVSK 

HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 

KSEKMDKISSGGKKESRHDKEKIEKKEKRDSSGG 

KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTREPSRRGAGAVQAEVSERLAMAGPQQQ 

PPYLHLAELTASQFLEIWKHFDADGNGYffiGKEL 

ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 

KYDKNSDGKIEMAELAQILPTEENFLLCFRQHVG 

SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 

KKANRPYDEPKLQEYTQTELRMFDLNGDGKLGL 

DKDRSGYIDEHELDALLKDLYEKNKKEMNIQQL 
T>rmKSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTLASSVVMGLVGTYSCFWTKYMNHLTVHN 

REVLYELffiKRGPATPLITVSNHQSCMDDPHLWG 

ILKLRHIWNLKLMRWTPAAADICFTKELHSHFFS 

LGKCVPVCRGAEFFQAENEGKGVLDTGRHMPG 

AGKRREKGDGVYQKGMDFELEKLNHGDWVHIF 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPIILPLW 

HVGMNDVLPNSPPYFPRFGQKITVLIGKPFSALP 

VLERLRAENKSAVEMRKALTDFIQEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 

EAQPEWLRAEVKRLSHELAETTREKIQAAEYGL 

AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 

GQAHTNHKKVAADGESREESLIQESASKEQYYV 

RKVLELQTELKQLRNVLTNTQSENERLASVAQE 

LKEINQNVEIQRGRLRDDIKEYKFREARLLQDYS 

ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 

EETEYLNSQLEDAIRLKEISERQLEEALETLKTER 

EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKF 

SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 

TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 

QMEREKAGLLATLQDTQKQLEHTRGSLSEQQEK 

VTRLTENLSALRRLQASKERQTALDNEKDRDSH 

EDGDYYEVDINGPEILACKYHVAVAEAGELREQ 

LKALRSTHEAREAQHAEEKGRYEAEGQALTEKV 

SLLEKASRQDRELLARLEKELKKVSDVAGETQG 

SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 

VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 

LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 

PRREPMNIYNLIAIIRDQIKHLQAAVDRTTELSRQ 

RIASQELGPAVDKDKEALMEEILKLKSLLSTBCRE 

QITTLRTVLKANKQTAEVALANLKSKYENEKAM 

VTETMMKLRNELKALKEDAATFSSLRAMFATRC 

DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 

QKLALTQRLELLELDHEQTRRGRAKAAPKTKPA 

TPSVSHTCACASDRAEGTGLANQVFCSEKHSIYC 

D 


3097 


A 


1 


879 


MVKWPATRGNLPRSQLTGTHQHCQPREPKITA 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELLALPVACDPVIASVMSWVQAASLIQGPGDK 
GDVFDEEADESLLAQREWQSNMQRRVKEGYRD 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCystdne, D=Aspartlc Add, 
E=Glotamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P"=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valtae, W=Try ptophan, Y=Tyrosine, 
X=Unknown, *=Stop eodon, ^possible nucleotide deletion, 
^possible nudeotide insertion 










GBDAGKAVTLQQGFNQGYKKGAEVILNYGRLRG 
TLSALLSWCHLHNNNSTLINKINNLLDAVGQCEE 
YVLKHLKSITPPSHWDLLDSIEDMDLCHVVPAE 
KKIDEAKDERLCENNAEFNKNCSKSHSGIDCSYV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 


3098 


A 


2 


505 


GAATLLRSASSAARKAAEAEQVWLHLHRYLSA 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIF1MKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYSYTAANKNKGnWGEDTLMEYL 

ENPKKYIPGTKMIFVGIKKKEERADLIAYLKKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIK 

ALIGRGSFSRWRVEHRATRQPYAIKMDETKYRE 

GREVCESELRVLRRVRHANnQLVEVFETQERVY 

MVMELATGGELFDRIIAKGSFTERDATRVLQMV 

LDGVRYLHALGITHRDLKPENLLYYHPGTDSKIII 

TDFGLASARKKGDDCLMKTTCGTPEYIAPEVLV 

RKPYTNSVDMWALGV1AYILLSGTMPFEDDNRT 

RLYRQELRGKYSYSGEPWPSVSNLAKDFIDRLLT 

VDPGARMTALQALRHPWVVSMAASSSMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 

RVRERELREL 


3100 


A 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDIEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEVAKM1QEV 

KGEVTIHYNKLQADPKQGMSLDIVLKKVKHRLV 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGMTEHTKNLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGIRLLKTIKPMLTDLNTYLNKAIPDTRLTIKKYL 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYEYRLILRCRQEARARFSQMRKDVLEKME 

LLDQKHVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPIEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRGAAGPLDKGGSWCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAIEAGFRHIDSAHLYNNEEQVGLA 

IRSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 

ENSLKKAQLDYVDLYLIHSPMSLKPGEELSPTDE 

NGKVIFDIVDLCTrWEAMEKCKDAGLAKSIGVS 

NFNRRQLEMELNKPGLKYKPVCNQVECHPYFNR 

SKLLDFCKSKDrVLVAYSALGSQRDKRWVDPNS 

PVLLEDPVLCALAKKHKRTPALIALRYQLQRGV 

VVLAKSYNEQRIRQNVQVFEFQLTAEDMKAIDG 

LDRNLHYFNSDSFASHPNYPYSDEY 


3102 


A 


144 


1098 


EQPRPPPCGRRPLPLGSAPCRVRLGRAPRQAPAM 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 

WSLPACDHLHKNESVLKAKAVVAFHRGNFREL 

YKILESHQFSPHNHPKLQQLWLKAHYVEAEKLR 

GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 

EKSRGVLREWYAHNPYPSPREKRELAEATGLTT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

JJCJJI1UC 

sequence 


Predicted end 

nucleotide 

jocauon 

corresponding 

to last amino 

acid residue of 

peptide 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, BNHIstidine, 

1— lcniAlti*ina V— I vein, I — T ,i|a!||, K/f^K^Athi/intna 

i v iauiciiciuc, lv — Lijaiuc, Xj — LfCuuuc, ivi— lucuiiumne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TQVSNWFKNRRQRDRAAEAKERENTENNNSSSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTEvRAFD 

FSAHGRRHVALRIAYMGWGYQGFASQENTNNTI 

EEKLFEALTKTRLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTHILNRVLPPDIRILAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDWTMDYAAQKYVGTHDFRNL 

CKMDVANOVlNi-gKliLSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 

GMEKPEIIDELLNIEKNPQKPQYSMAVEFPLVLY 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHMLYSMLQGLDTVPVPCGIGPKMDGMTEWG 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPIXRVCVDTEIKSII 


3104 


A 


227 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

rVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGHIQTALYGKMGRVRSPHPYGH 

RKFITMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT 

QLVWGFSLGGNIVCKYLGETQANQEKVLCCVS 

VCQGYSALRAQETFMQWDQCRRFYNFLMADN 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQIDDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEKRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMELASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYIKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPWPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRWGRLRLVFTRVPFT 

HWFFSFVEDPLIDFEVRSQFEGRPMPQLTSIIVNQ 

LKKIIKRKHTLPNYKIRFKPFFPYQTLQGFEEDEE 

HIHIQQWALTEGRLKVTLLECSRLLIFGSYDREA 

NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 

WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 

VPLRQCPG 


3106 


A 


972 


468 


MAAAGAGRLRRVASALLLRSPRLPARELSAPAR 

LYHKKWDHYENPRNVGSLDKTSKNVGTGLVG 

APACGDVMKLQIQVDEKGKTVDARFKTFGCGSA 

IASSSLATEWVKGKTVEEALTIKNTDIAKELCLPP 

VKLHCSMLAEDAKAALADYKLKQEPKKGEAE 

KK 


3107 


A 


106 


1221 


TCQDVRSVFSLVRANIFGEESTAGAGWHREEDM 
RKELQLSLSVTLLLVCGFLYQFTLKSSCLFCLPSF 
KSHQGLEALLSHRRGIVFLETSERMEPPHLVSCS 
VESAAKIYPEWPWFFMKGLTDSTPMPSNSTYPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=AsparUc Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 1 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










FSFLSAIDNVFLFPLDMKRLLEDTPLFSWYNQINA 

SAEKNWLHISSDASRLAIIWKYGGIYMDTDVISIR 

PIPEENFLAAQASRYSSNGIFGFLPHHPFLWECME 

NFVEHYNSAIWGNQGPELMTRMLRVWCKLEDF 

QEVSDLRCLNISFLHPQRFYPISYREWRRYYEVW 

DTEPSFNVSYALHLWNHMNQEGRAVIRGSNTLV 

ENLYRKHCPRTYRDLIKGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQRNFQ 
LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 
KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 
VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 
KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 
QKKLKLVRTSPEYGMPS VTFG S VHPSD VLDMPV 
DPNEPTYCLCHQVSYGEMIGCDNPDCSIEWFHFA 
CVGLTTKPRGKWFCPRCSQERKKK 1 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEWTVNTLAFPITTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SIRTLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKKTKRAISSKKYSVAKAEAEAEATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRIEGFPFAEETDMYPE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPTIPEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGILSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQWLQ 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


ILGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 

KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

PPQDSSSKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SLIRLTPTQVKIWFQNHRYKMKRARAEKGMEVT 

PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 

QAGIPFSAYSAQSLQHMQYNAQYSSASTPQYPT 

AHPLVQAQQWTW 


3111 


A 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNQRELARQKNMKKQSDSVKGKRRDD 
GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQIHHFSFKLIFQNIHKSKFISQRLSQNADST 



WO 01/57190 



PCT/US01/04098 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=4»benylalanine, G=Glycine, H=Histidine, 
I=Isoleucint, K=Lysine, L=Leucine, M-Metbionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R-Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RHTNLSNTHYSDLIVWNCCLFFRMWCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAACVIFRRFPV 

APLIPYPLITKEDINAIEMEEDKRDLISREISKFRDT 

HKKLEBEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEEDAYERRKLERKLREKEA 

AYQERLKNWEIRERKKTREYEKEAEREEERRRE 

MAKEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEEIRORLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGniPHENSPDQQ 

QPEEHRPKIGLSLBCLGASNSPGQPNSVKRKKLPV 

DSVFNKFEDEDSDDVPRKRKLVPLDYGEDDKNA 

TKGTVNTEEKRKHIKSLIEKIPTAKJPELFAYPLDW 

SIVDSILMERRIRPWINKKIIEYIGEEEATLVDLVC 

SKVMAHSPPQSILDDVAMVLDEEAEVFIVKMWR 

LLIYETEAKKIGLVK 


3113 


A 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPGLET 
NILKMTTPNKTPPGADPKQLERTGTVREIGSQAV 
WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
GNNFHNLQEIRQLELVEPSGWIHVPLTDNHKKPT 
RTFMIQIAVLANHQNGRDTHMRQ1KIYTPVEESSI 
GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLUHFRRPLSPSREAQAHIAPSSELHLPQSQSA 

GPPPLGAGTEVELVVPGRDEGSRGALPGSSGVKF 

VWRKIVRFPVSDQVRTLSISRLMRRLLEMMQTL 

VQFnGWRSLLGRTLGTIMNTMYVMMAQILRSH 

LKATVffNRVKMLPYFGnRNRMMSTHKSKKKI 

REYYRLLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATFIRIEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEGIGFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

VIVKNIRQSKQQKITQAIERLVEDLIQESMAKGDF 

DNLSGKGKPLKKFSDCSYDDPMTHNLNRILEDNG 

YQPEWILKQKEISDTIEQLREAILVSRKKLGNPMT 

PTEKKQWNHVCEQFQENIRKLNKRINDFNLIVPI 

LTRQKVHFDAQKE1YRAQKIYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVEIY 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEIIRSNFKSNLHKVYQAIEEADFFAIDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

KCPVTIPEDQKKFTDQVVEBCIEDLLQSEENKNLDL 

EPCTGFQRKLIYQTLSWKYPKGIHVETLETEKKE 

RYTVISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHQFYC 

PLPADLSEFKEMTTCVFPRLLDTKLMASTQPFKD 

nNNTSLAELEKRLKETPFNPPKVESAEGFPSYDT ! 
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I SEQD) 1 
NO: 

U 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaniue OCysteine, D=»Aspartf c Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lyslne, L=Leucine, R<=Methionine, 
N=Asparagine, P»Proline, Q=Glntamlne, K^Arginlne, &=&enne, 
Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
XOnknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










ASEQLHEAGYDAYITGLCFISMANYLGSFLSPPKI 
HVSARSKLffiPFFNKLFLMRVMDIPYLNLEGPDL 
QPKRDHVLHVTFPKEWKTSDLYQLFSAFGNIQIS 

\irrr\rvro \ i7\/OT cnDcnWT A VNJT^K"YAF^VRTOT 
WIDDTo Ar V oLol^ r b v V JvlA V JN I o jv i ago x ski v i 

YAEYMGRKQEEKQKRKWTEDSWKEADSKRLN 
PQCIPYTLQNHYYRNNSFTAPSTVGKKNLSPSQE 
EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA 
KKLKRMKKELSPAGSISKNSPATLFEVPDTW 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLPJDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAII 

FSHMHAELHALFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTT1DLTCSGHVSIFEFDVFTRLFQPWPTLLKN 

WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 

SYIFRPSCTRLGQWAIGYVSSDGSILQTIPANKPLS 

QVLLEGQKDGFYLYPDGKTHNPDLTELGQAEPQ 

QRfflTVSEEQLQLYWAMDa IfbLCKJCAiioiNKL' v 

KffiPCGHLLCSCCLAAWQHSDSQTCPFCRCEIKG 

WEAVSIYQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHBLTHALMRNKKHSNNWLAQHWF 

QSSIILCFSPVGRTLRVRARKFPAIVNCTAIDWFH 

AWPQEALVSVSRRFIEETKGIEPVHKDSISLFMAH 

VHTTVNEMSTRYYQNERRHNYTTPKSFLEQISLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEALITKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAAVMVLLAPRGRVPKDRSWKAAKVFMGK 

VDDFLQALINYDKEHIPENCLKWNEHYLKDPEF 

NPNLIRTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KRQALAQANLELAAATEKLEAIRKKLVVSANYD 

IEKSEKIRWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVSIPLTEG 

LDLISMLTDDATIAAWNNEGLPSDRMSTENAAIL 

THCERWPLVIDPQQQGIKMKNKYGMDLKVTHL 

GQKGFLNAIETALAFGDVILIENLEETIDPVLDPL 

LGRNTKKGKYIRIGDKECEFNKNFRLILHTKLAN 

PHYKPELQAQTILLNFTVTEDGLEAQLLAEVVSI 

ERPDLEKLKLVLTKHQNDFKIELKYLEDDLLLRL 

SAAEGSFLDDTKLVERLEATKTTVAEIEHKVIEA 

KENERKINEARECYRPVAARASLLYFVINDLQKI 

NPLYQFSLKAFNVLFHRAIEQADKVEDMQGRISI 

LMESITHAVFLYTSQALFEKDKLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SAIKA1AVMEEFRGIDRDVEGSAKQWRKWVESE 

CPEKEKLPQEWKKKSLIQKLILLRAMRPDRMTY 

ALRNFVEEKLGAKYVERTRLDLVKAFEESSPATP 

IFFILSPGVDALKDLE1LGKRLGFTIDSGKFHNVSL 

GQGQETVAEVALEKASKGGHWVILQNVHLVAK 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD 

EHHPQGLLENSIK1TNEPPTGMLANLHAALYNFD 



WO 01/57190 



PCT/DS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


fredicted end 

nucleotide 

location 

vurrcspoDuing 

to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=AIanine OCysteine, D=Aspartic Acid 
E=Glutamic Acid, F=Phenylalanine, G=Glydne, H^Histidine, ' 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 


3118 


A 


1 


226 


Q 

PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 

SCKCKECKCNSCJCKSECGAISRNLGLSQVRGRKP 
ELGMEE 


3119 


A 


1254 


4133 


PLATLTMEEQGHSEMEIIPSESHPH1QLLKSNREL 

LVTH1RNTQCLVDNLLKNDYFSAEDAEIVCACPT 

QPDKVRKE.DLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLEIGFSPSLLTQSKVVVNTDPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDT1ME 

LVGFSNESLGSLNSLACLLDHTTGILNEQGETIFIL 

GDAGVGKSMLLORLOSLWATGRLDAGVKFFFH 

FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

GIEVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 

ALQDRLLSQLEANPNLCSLCSVPLFCWIIFRCFQH 

FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

VQVESFNQVQAMP1FIWMLRCIYETQSQKVGQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KRLALDLDNNNLNDYGVRELQPCFSRLTVLRLS 

VNQITDGGVKVLSEELTKYKIVTYLGLYNNQITD 

VGARYVTKILDECKGLTHLKLGKNKITSEGGKY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRHCF i 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGT1PKRHELVKGPK 

KVEKVDKDAELVAQWNYCTLSQEILRRPrVACE 

LGRLYNKDAVIEFLLDKSAEKALGKAASHIKSIK 

NVTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 

FICPWGLEMNGRHRFCFLRCCGCVFSERALKEI 

KAEVCHTCGAAFQEDDVTVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 

GPSKVKTGKPEEASLDSREKKTOLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEESAHWVTHTSYCF 


3121 


A -T 


3 


1490 

1 
] 
< 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNE^\n^YSSELEKHQLYroETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCR1PCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

yRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGJCNYCGLPGEYWLGNDK 

[SQLTRMGPTELLffiMEDWKGDKVKAHYGGFTV 

3NEANKYQISVNKYRGTAGNALMDGASQLMGE 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidlne, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 
AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGG WTVIQNRQDGS VDFGRK W 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QMEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDl^NVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPWSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGG WTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3124 


A 


3 


544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 

SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 

APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

SAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQ 

GTQPAQQQQPCLYEIKQFLECAQNQGDTKLCEGF 

NEVLKQCRLANGLA 


3125 


A 


3 


571 


GNSYNHRSLAAYPYMSHSQHSPYLQSYHNSSAA 

AQTRGDDTDQQKTTVIENGEIRFNGKGKKIRKPR 

TIYSSLQLQALNHRFQQTQYLALPERAELAASLG 

LTQTQVKIWFQNKRSKFKKLLKQGSNPHESDPL 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 

MPGYSHWYSSPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 

SAMSGRNELHSRLHPHPQSSLIPMMFSPPESLLAS 

CELRGNFAEAHQVLFTFNLKSSPSSGELMFMERY 

QEVIQELAQVEHKDBNQNSDAGSSTIRRTGSGRST 

LQAIGSAAAAGMVFYSISDVTDKLLNTSGDPIPM 

LQEDFWISTALVEPTAPLREVLEDLSPPAMAAFD 

LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 



WO 01/57190 PCT/US01/04098 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A*Alanine OCysteine, D=Aspartic Add, 
E=G!utamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leudne, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nudeotide insertion 




• 






DHVLLNADGIRGFPWLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTI^QLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

VYQKDLGLQSPPVWCDWQTLRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERRDHDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQEIGFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKPEALDSSKSE 

SPPYSFWRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIAILNLHRDSIACGHQLIEHCCRL 

SKGLTNPEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

ECLFYLHOTSTNLAnSFYVRHSCLREALLHLLNK 

ESPPEVFEEGIFQPSYKSGKLHTLENLLESIDPTLES 

WGKYLIAACQHLQKKNYYHILYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKTYLQETSRSSGRKKTTFFRKKMTAADVSRHM 

NTLQLQMEVTRFLHRCESAGTSQITTLPLPTLFG 

NNHMKMDVACKVMLGGKNVEDGFGIAFRVLQ 

DFQLDAAMTYCRAARQLVEKEKYSEIQQLLKCV 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

QELEGLIQAIHNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAVVQDICAQ 

WLLTSHPRGAHGPGSRK 


3127 


A 


467 


1259 


HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 

PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 

KTQLATLTSSLATVTQEKSRMEASYLADKKKMK 

QDLEDASNKAEEERARLEGELKGLQEQIAETKA 

RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 

RQDLELRLEETREALAGRAYAAEQMEGFELQTK 

QLTREVEELKSELQAIRDEKNQPDPRLQELQEEA 

ARLKSHFQAQLQQEMRKVIIfflSFKHQPLT 


3128 


A 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLHLFL 



WO 01/57190 
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Amino add sequence (A=Alanine OCysteiue, D=Aspartic Acid, 
E=GIutamlc Add, F^Phenylalanine, G=Glydne, H=HisHdioe, 
I=Iso!eudne, K=Lysioe, L=Leucine, M=Methionine, 
N=Asparagine, P=ProHne, Q=Glutamine, R=Argintne, S=Serine, 
T=Threooine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 



SEQD) 
NO: 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



LTAGPALG WNDPDRMLLRD VKALTLHYDRYTT 

SRRLDPIPQLKCVGGTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTWSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKLKESGKQ 

HGFASFSDYYYKWSSADSCNMSGLmWIJLGIA 

FVVYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

GYENSGPGFWTGLGTGGILGYLFGSNRAATPFSD 

SWYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCS 

NSDTKTRTASGYGGTRRR 



3129 



2340 



1192 



ELARRPKQQSSEKSM»MKNWLTIFILFPLKLVEK 

CESSVSLTVPPVVKLENGSSTNVSLTLRPPLNATL 

VITFEITFRSKMTILELPDEVWPPGVTNSSFQVT 

SQNVGQLTVYLHGNHSNQTGPRIRFLVIRSSAISII 

NQVIGWIWVAWSISFYPQVIMNWRRKSVIGLSF 

DFVALNLTGFVAYSVFNIGLLWVPYIKEQFLLKY 

PNGVNPVNSNDVFFSLHAWLTLIIIVQCCLYERG 

GQRVSWPAIGFLVLAWLFAFVTMIVAAVGVITW 

LQFLFCFSYEKLAVTLVKYFPQAYMNFYYKSTEG 

WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 

GDPTKFGLGVFSIVFDWFFIQHFCLYRKRPGYD 

QLN 



3130 



31 



2026 



3131 



126 



965 



CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 
WGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 
EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 
GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 
NDITLHCVDQIYGVFDEKKKTLFGQLKKYPEKLII 
HCKDLRVFQFCLRYTKEEEVKRTVSGIIHHTQAP 
KLLKRLFLFSYATAAQNNTVTDPKNHTVMFDTL 
KDWCWELERTKGNMKYKAVSVNEGYKVCERL 
PAYFWPTPLPEENVQRFQGHGIPrWCWSCHNGS 
ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 
YEIVKTEDLSSNFLSLQEIQTAYSKFKQLFLIDNST 
EFWDTDIKWFSLLESSSWLDIIRRCLKKAIEITEC 
MEAQNMNVLLLEENASDLCCL1SSLVQLMMDPH 
CRTR1GFQSLIQKEWVMGGHCFLDRCNHLRQND 
KEEHQRQLSLPLTQSKSSPKRGFFREETDHLIKNL 
LGKRISKLINSSDELQDNFREFYDSWHSKSTDYH 
GLLLPHIEGPEIKVWAQRYLRWIPEAQILGGGQV 
ATLSKLLEMMEEVQSLQEKIDERHHSQQAPQAE 
APCLLRNSARLSSLFPFALLQRHSSKPVLPTSGW 
KALGDEDDLAKREDEFVDLGDV 



QSRSRPRREGVGTGSRAVLCILATCGSKMSDIGD 
WFRSIPAITRYWFAATVAVPLVGKLGLISPAYLF 
LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 
NLYFLYQYSTRLETGAFDGRPADYLFMLLFNWI 
CTV1TGLAMDMQLLMIPL1MSVLYVWAQLNRDM 
rVSFWFGTRFKACYLPWVILGFNYIIGGSVINELIG 
NLVGHLYFFLMFRYPMDLGGRNFLSTPQFLYRW 
LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 
WGQGFRLGDQ 



3132 



350 



FVAGWRALTAPSTSARLRAFGWQAAARLLVFG 
ARGVGLGSGAPGSLPCYLRMDALALLGGLVNV 
ARLPERWGPGRFDYWGNSHQIMHLLSVGSILQL 
HAGWPDLLWAAHHACPRD 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 



3133 



Method 



Predicted 

beginning 

nncleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 

1 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



2921 



Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
Msoleucine, KpLysine, I/=Leucioe, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 



MTCFKGQKGEQRSHAFEANKDHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVEPSEVKS 

ECHQDQPRAISIQSSEMIATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHEIYKGNTTPQLNKNTLKTSAATDV 

WAVYFSQFWTDYEGMKSGKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEADIHLLVHVHKHVSMQINHYQYLLLLF 

LHESLILLSENLRKDVEAVTGSPASQTSICIGILLR 

SAELALLLHPVDQANTLKSPVSESVSPVVPDYLP 

TENGDFI^SKRKQISRDINRIRSVTVNHMSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGKISEDESSGLVYKSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSNILSFDSDGNQNILSSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPKERCPPNLAPLCVSYKNMKRS 

SSQMSLDHSLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTNYRGTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSVWFKITGVNGEIDIRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVIHSKSSPEISLRFESGPGAVIHSLLAEKNGFL 

QCHIENFSTEFLTSSLMNIQHFLEDETVATVMPM 

KIQVSNTKINLKDDSPRSSTVSLEPAPVTVHIDHL 

WERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMALAE 

AHLEKDALLHHIKKMTVE 



1579 



3135 



1111 



EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 
ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 
KDEKEYALKQIEGTGISMSACREIALLRELKHPN 
VIALQKVFLSHSDRKVWLLFDYAEHDLWHIIKFH 
RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 
NWVLHRDLKPANILVMGEGPERGRVKIADMGF 
ARLFNSPLKPLADLDPVWTFWYRAPELLLGAR 
HYTKAIDIWAIGCIFAELLTSEPIFHCRQEDIKTSN 
PFHHDQLDRIFSVMGFPADKDWEDIRKMPEYPT 
LQKDFRRTTYANSSLIKYMEKHKVKPDSKVFLL 
LQKLLTMDPTKRITSEQALQDPYFQEDPLPTLDV 
FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 
HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 
AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 
SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 
QSTLGYSSSSQQSSQYHPSHQAHRY 



ERKMAEPPSPVHCVAAAAFrATVSEKEPFGKLQ 
LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 
GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 
SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 
LHAQPHHLLLPAAAAAASANAKSRRPKEKREKE 
RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 
KIKERDKEKEREKKKHKVMNEIKKENGEVKILL 
KSGKEKPKTNffiDLQKKVKKKKKKKHKENEKR 
KRPKMYSKSIQTICSGLLTDVEDQAAKGILNDNI 
KDYVGKNLDTKNYDSKIPENSEFPFVSLKEPRVQ 



WO 01/57190 



PCT/US01/04098 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=*Alanf ne OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine,H=Histidine, 
I=Isoleucinc, K=Lysine, D=Leucine, M=Methionine, 
N=Asparagine, P»ProIine, CH^Iutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










IWLKRLDTLEFKQLIfflEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLTNVAVVRMKRAGKRFEIAC 

YKNKVVGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKKEDLISAFGTDDQTEICKQILTKGEVQVSD 

KERHTQLEQMFRDIATIVADKCVNPETKRPYTVI 

LIERAMKDIHYSVKTNKSTKQQALEVIKQLKEK 

MKIERAHMRLRFILPVNEGKKLKEKLKPLIKVIES 

EDYGQQLEIVCLIDPGCFREIDELIKKETKGKGSL 

EVLNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLIKSSDL 

VRLIHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFVVGERVWVNGVKPGVVQY 

LGETQFAPGQWAGWLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVffLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGVVRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

HIEQLLAERDLERAEVAKATSHICEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRKEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEGIKMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

E ALCS SQHTHMIESNDISEETTRTKETVEGLQDKL 

NKRDKEVTALTSQTEMLRAQVSALESKCKSGEK 

KVDALLKEKRRLEAELETVSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 

VHKAEWRIKEQKLKDDIRGLREKLTGLDKEKSL 

SDQRRYSLIDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIG YCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDIKLLLRI WDLFFYEGSRVLr QL rLGMLrlL 

KEEEL1QSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 



WO 01/57190 PCTAIS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspartic Acid, 
EXSlntamic Add, ^Phenylalanine, G=Glycine, ENHistidine, 
I=Iso!eucine, K=Lysine, L= Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glntamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










WSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDIITIVSQICDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLPffiE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3139 


A 


110 


2499 


QDRRLLRLELQKTCOPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDEHAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIBEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASEFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQWRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 

WSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDIITIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKGGREHGEPLVITKIEEGSKAAAVDKLL 

AGDEIVGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSIDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENILYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

GPRPCVQGDLQAAQLWAGCWPSDTALGALESL 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 

AEGCSAGAQEPPRASRAEKASQRLAASrrWADG 

ESSRICPQETPLLHSLTQEGKRRPESSPEDSATRPP 

PFDAHVGKPTRRSDRFATTLRNEIQMHRAKLQK 

SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, OGlyclne, H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=*Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHGIPRDKPERPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLLIQDEDSTRIERVMD1WTWKMVPIKIVHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

rVGKDKSLADILDPSVKIKTTMDLMEGIFPKDEH 

LLEEAQQRRKLLPKIPSPRSTEERKEEPSVPAAVS 

1ATNSTYYSTSAPKAELLIKMKDLQEQQEHEEDS 

GSDLDHDLSVKKQELBESISRKLQVLREARESLLE 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMFIG 

DLDKWNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALIIEQRELED 

KIHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVTVNPWHMKKAFKVMNELRSQNLLCDVT 

WAEDMEISAHRVVLAACSPYFHAMFTGEMSESR 

AKRVRIKEVDGWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSLISSDKLTISSEEKVFEAVIAWV 

NHDKDWQEFMARLMEHVRLPLLPREYLVQRV 

EEEALVKNSSACKNYLffiAMKYHLLPTEQRILMK 

SVRTRLRTPMNLPKLMVVVGGQAPKAIRSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGFNGSLRVRTVD S YDPVKDQWTS V ANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYN1KS 

NEWFHVAPMNTRRSSVGVGVVGGLLYAVGGYD 

GASRQYLSTVECYNATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGHDGPLVRKSVEVYDPTTN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNLASVEYYNPTTDKWTWSSCMSTGRSYA 

GVTVIDKPL 


3142 


A 


1211 


1311 


FSNLTTEKV AHAKEENLSMHQMLD QTLLELNN 
M 


3143 


A 


1809 


1041 


SEELDREKKLKEDSPRKTPNKESGVPSLPVSLTSI 

KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 

DSRGTRVAVSSPMSQHQSYIQYLHAYPYPQMYD 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 

MSGREETEKVNTSPSVNTKTTTESKALDLLQQH 

ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

Qf*!f1 fCtC 1 ft 11 B ftt 

HUU rCMUUC 01 

peptide 
sequence 


Amino acid sequence (A=AlanIne OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=Glycine, BhHistidine, 
I=Isolencine, KMLysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










QRHLHTHHHTHVGMGYPLIPGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


3144 


A 


78 


604 


SVSGIVLDLLPYLHFLSNMNLDGSAQDPEBCREYS 

SVCVGREDDKKSERMTAWHDREWIFYHKGE 

YHAMDERCYHSGGPLHLGDIEDFDGRPCrVCPW 

HKYKITLATGEGLYQSINPKDPSAKPKWCSKGIK 

QWHTVTWNGNIYVTLSNEPFKCDSDFYATGDF 

KVKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK " 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRORPNSCDRGSGOOGGGS 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 

AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 

LGDPKILFLFYFPAAYYASRRVGIAVLWISLITEW 

LNLIFKWFLFGDRPFWWVHESGYYSQAPAQVHQ 

FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

ATRARSRWVRVMPSLAYCTFLLAVGLSRIFBLAH 

FPHQVLAGLITGAVLGWLMTPRVPMERELSFYG 

LTALALMLGTSLIYWTLFTLGLDLSWSISLAFKW 

CERPEWIHVDSRPFASLSRDSGAALGLGIALHSPC 

YAQVRRAQLGNGQKIACLVLAMGLLGPLDWLG 

HPPQISLFVTFNFLKYTLWPCLVLALVPWAVHMF 

SAQEAPPIHSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 

ALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAA 

GHPGSAVSAAPGELYPGGNKYQTIDNYQPYPCAE 

DEECGTDEYCASPTRGGDAGVQICLACRKRRKR 

CMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHHQ 

ASNSSRLHTCQRH 


~3148 


A 


1 


1562 


MSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHGIKK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADETGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEIFSDWFHfflFVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFTIFLPASVASLVQPMEQGIRRDFMRNFINPPVP 

LQGPHARYNMNDAIFSVACAWNAVPSHVFRRA 

WRKLWPSVAFAEGSSSEEELEAECFPVKPHNKSF 

AHILELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEWWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAVVKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 


3149 


A 


132 


4125 


VAVMSTAPLYSGVHNWTSSDRIRMCGINEERRA 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 

GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 

MDYAGNVAEAEGLLVPLSSPGDGLKLPASDSAE 

ASNSRADCSWTPLNTQMSKQVDCSPAGVKALDS 

RQGVGEKNTFILATLGTGVPVEGTLPLVTrNFSP 



WO 01/57190 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F-Pbenylalanine, OGIydne, H=Histidine, 
Msoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Ud known, *=Stop codon,/=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










LPAPICPPAPSSASVPHSWDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPWAPTPAPIFTPAPTPMPAATP 

AAIPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKLVSLEVNRLPCTSPSGSTTTQPAPD 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSPvSQRTTQAAGGNVTSC 

LGSTSSPFVIFPEIVRNGDPSTWVKNSTALISTIPG 

TYVGVANPVPASLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANIYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSWSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDIRMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDWFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAWRSSHRPKCRK 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDFIP 

WLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNKVQGISDSPNGFLPNNLEEPACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQIPPE 

ARRLIVNKNAGETLLQRAARLGYKDVVLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDBLNILLE 
HGA 


3150 


A 


3 


2795 


SLRMHNLSILVRQIKFYYQETLQQLIMMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

IERIQGLDFDTKAAVAAHIQEVTHNQENVFDLQ 

WMEVTDMSQEDIEPLLKNMALHLKRLIDERDEH 

SETIBELSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKIRRLRQELEEKTEQLLD 

CKQELEQMEEELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDIEFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMEMERDMDRKKIEE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKLEMENQSLTK 

TVEELRTTVDSVEGNASKILKMEKENQRLSKKV 

EDLENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

IETLRENSERQIKILEQENEHLNQTVSSLRQRSQIS 

AEARVKDIEKENKILHESIKETSSKLSKIEFEKRQI 

FTTVlK'Flf HPR APT7T T7XTT3T XJurr T7t/"oxtt?t t r\rs 
ruvx^J-»xiri i JMDivUI^J^i^i^J_ > JliNEL,HH 1 ,KK KNRT J .QK 

KITNLKITCEKIEALEQENSELERENRKLKKTLDS 
FKNLTFQLESLEKENSQLDEENLELRRNVESLKC 
ASMKMAQLQLENKELESEKEQLKKGLELLKASF 
KKTERLEVSYQGLDffiNQRLQKTLENSNKKIQQL 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanrae OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glyclnc, H=Histidine, 
I=Isoleucine, K^Lysine, D=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
V=possibIe nucleotide insertion 










ESELQDLEMENQTLQKNLEELKISSKRLEQLEKE 

NKSLEQETSQLEKDKKQLEKENKRLRQQAEIKD 

TTLEENNVKIGNLEKENKTLSKEIGIYKESCVRLE 

ELEKENKELVKRATIDIKTLVTLREDLVSEKLKT 

QQMNNDLEKLTHELEKIGLNKERLLHDEQSTDD 

SRYKLLESKLESTLKKSLEIKEEKIAALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A- 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 
GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 
SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 
GRFYENHCKLHRAACLLGKRITVIHSKDCFLKGD 

«-r-i/~!i-rv* ri mrinT T/\n rr T A T ATT» T /"\T»T /~\T} T\C*Tt AF\T» 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

Y1V1AFQWQLSLAPEDRVSVTTVWGLSTVLTCA 

VHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDS 

LYITKVTTIHMGNYTCHASGHEQLFQTHVLQVN 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELfflSSVRYE 

DTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANI 

LWREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRH 

LKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 

R3SIRYIYVAQPALSRVLVVDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQA 

MAHTHLGGYFFIQCRQDSPASAARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGIKGGTTVYWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRRRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAWVLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQHIQDGALRLTTEFVKRPGGQHGGD 

WSWRVTVEPQDSGTSALPLVSLFFYWTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISBEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLWQRWDPSLTREALGHWLGLLNADGWIGRE 

QILGDEARARVPPEFLVQRAVHANPPTLLLPVAH 

MLEVGDPDDLAFLRKALPRLHAWFSWLHQSQA 

GPLPLSYllWRGl^PALPTLLOTKTLPSGLDDYPR 

ASHPSVTERHLDLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRWGRPQPQLQYV 

DALGYVSLFPLLLRLLDPTSSRLGPLLDILADSRH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=>Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tiyptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLNVNYLALGALHHYGHLEGPHQARAAKLHGE 
LRANVVGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVIKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTKNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVTVIQDTGFSVKILAPGIEPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRWEEPYTVREARIHVRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSVFTDGDLGDSGKRK 

KGLEMDPIDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGWNPPPGNRKMHGDLMYLF 

VITAEDRQVSITASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTVV 

VDYRGYRVTAQSIPGILERDQEQSVIYGSIDFGK 

TWSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREVIRNACKAVGSISSTAF 

DIRFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA 

AFLLSCQIPGLVKDCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLELVLRSPARHQLDHVFKIGIG 

ELITRSAKHIFKTYLQGVELSGLSAAISHFLNCFLS 

SYPNPVAHLPADELVSKKRNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQK1TLLREISLKTGIQVLLKEYSFDS 

RHKPAFTEEDVLNIFPVVKHVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLALYCFASSQLSTA 

LSLLYRARYLMLLVFGEDHPEMALLDNNIGLVL 

HGVMEYDLSLRFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEIYR 

NGSSANBPPLKFTAPSMASVLEQLNVINGILFIPLS 

QKDLENLKAEVARRHQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHWSCP 

EGTLAGNGNSTCVGPAPFLEFSHGNSIFRIDTEGT 

NYEQLVVDAGVSV1MDFHYNEKRIYWVDLERQ 

LLQRVFLNGSRQERVCNTEKNVSGMAINWINEEV 

IWSNQQEGIITVTDMKGNNSHILLSALKYPANVA 

VDPVERFIFWSSEVAGSLYRADLDGVGVKALLE 

TSEKITAVSLDVLDKRLFWIQYNREGSNSLICSCD 

YDGGSVfflSKHPTQHNLFAMSLFGDRIFYSTWK 
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Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenyhrianine, G=GIycine, BNBBstidine, 
Msoleucine, K=Lysiue, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=»Arginine, S=Serine, 
Threonine, V=Valine, W=Tryptophan, Y=Tyrosioe, 
X=Unknown, *=Stop codon,A=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










MKTI W1ANKHTGKDMVRINLHS SFVPLGELK W 

HPLAQPKAEDDTWEPEQKLCKLRKGNCSSTVCG 

QDLQSHLCMCAEGYALSRDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDIRHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENKIYFAHTALKWDSRANMDGSQRERLIEEGVD 

VPEGLAVDWIGRRFYWTDRGKSLIGRSDLNGKR 

SKIITIENISQPRGIAVHPMAKRLFWTDTGINPRIE 

flflHT i""\/lT /~* t*» T T rr * i"» nrvr mmn /nimi i««,i-rr m w-w •* m - M 

OOOiAlULAJlSXr V WrOUl 1 UJtLi 1 JLUSJL I WU 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFEDYVWFSDWAMPSVIRVNKRTGKDRVRLQG 

SMLKPSSLVWHPLAKPGADPCLYQNGGCEHIC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

LAGGEVDLKNQVTPLDILSKTRVSEDNITESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMGVPVCPPASSKCI 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHHYSVRNSDSECPLSHDGYCLHDGV 

CMYIEALDKYACNCVVGYIGERCQYRDLKWWE 

LRHAGHGQQQKVIWAVCVWLVMLLLLSLWG 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 

EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 

GQAADGSMQPTSWRQEPQLCGMGTEQGCWIPV 

SSDKGSCPQVMERSFHMPSYGTQTLEGGVEKPH 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGVPWCFYPNTID 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAWSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDMLNNWDKWMAKKHKKIRLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVffiRDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKIDPLLYMTEWFMCA 

FSRTLPWSSVUIVWDMFFCEGVKIIFRVGLVLLK 

HALGSPEKVKACQGQYETIERLRSLSPKIMQEAF 

LVQEVVELPVTERQBEREHLLQLRRWQETRGELQ 

CRSPPRLHGAKABLDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSQASLLRLH 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

IIESFFPDGSQRVDFPGFVRVLAHFRPVEDEDTET 

QDPKKPEPLNSRRNKLHYAFQLYDLDRDGKISR 

HEMLQVLRLMVGVQVTEEQLENIADRTVQEAD 

EDGDGAVSFVEFTKSLEKMDVEHKMSIRILK 
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to first amino 
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Amino acid sequence (A=AIanine OCysteine, D^Aspartic Acid, 
E=GIutamic Acid, F=Pbeny.alanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine,P*=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Tnreonine, V»VaIinc, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRIFITYM 
DNWRQNTTAEQEALQAKVDAENFYYVILYLMV 
MIGMFSFIIVAILVSTVKSKRREHSNDPYHQYIVE 
DWQEKYKSQELNLEESKATIHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSb 

KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 

DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 

YPGISPEECASRKCCFSNFIFEVPWCFFPKSVEDC 

HY 


3160 


A 


179 


409 


KPKTKILKMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLPWKEVNRKKNDETNAASLTPLGSSELRS 
PRISYLHFF \ 


3161 


A 


683 


1186 


LSSTGGLHAAACAAAMSLVIPEKFQHILRVLNTN 

IDGRRKIAFAITAIKGVGRRYAHVVLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKIPDWFLNRQ 

KDVKDGKYSQVLANGLDMC^REDLERLKKIRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 

TIEWMKKPRCGVPDHPHLSRRRRNKRYALTGQK 

WRQKHITYSIHNYTPKVGELDTRKAIRQAFDVW 

QKVTPLTFEEVPYHEIKSDRKEADIMrFFASGFHG 

DSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPW 

TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 

AIMAPFYQYMETHNFKLPQDDLQGIQKIYGPPAE 

PLEPTRPLPTLPVRRIHSPSERKHERQPRPPRPPLG 

DRPSTPGTKPNICDGNFNTVALFRGEMFVFKDR 

WFWRLRNNRVQEGYPMQIEQFWKGLPARIDAA 

YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERYWR 

YSEERRATDPGYPKPITVWKGIPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNILRD 

WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 

GSVNAVAVVIPCILSLCILVLVYTIFQFKNKTGPQ 

PVTYYKRPVQEWV 


3163 


A 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMNDSL 

RTNVFVRFQPETIACACIYLAARALQIPLPTRPHW 

FLLFGTTEEEIQEICIETLRLYTRKKPNYELLEKEV 

EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

ASKPSSPREVKAEEKSPISINVKTVKKEPEDRQQA 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

HHNHG SPHLKAKHTRDDLKS SNRHGHKRKKSRS 

RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 
EAPGTPEGPEPERPSPGDGNPRENSPFLNNVEVE 

< r ^T7CT?t?r?/* , T/'XTA A A T U'D'C'DAAT^QXTPAifA/QQT T "KTVT A TvTV 
Cjbor r bUJtvJN MALr bbJDJVLUaJNJriYl V ooLiLflNJSJjAlN I 

TNLSQGVVEHEEDEESRRREAKAPRMGTFIGVY 

LPCLQNILGVILFLRLTWIVGVAGVLESFLIVAMC 

CTCTMLTAISMSAIATNGVVPAGGSYYMISRSLG 

PEFGGAVGLCFYLGTTFAGAMYILGTIEIFLTYISP 
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NO: 
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beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
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Amino acid seqnence (A=Alaoine OCystctae, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G)ycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methioaine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possib(e nucleotide insertion 










GAAIFQAEAAGGEAAAMLHNMRVYGTCTLVLM 

ALWFVGVKYVNKLALVFLACVVLSILAIYAGVI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQNNVTEI 

QGEPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIYLS 

CIVLFGACIEGWLRDKFGEALQGNLVIGMLAW 

PSPWVTVIGSFFSTCGAGLQTLTGAPPvLLQAIARD 

GIVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAPILSMFFLMCYLFYNLACAVQTLLRTP 

M WKJKKJbJKJFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMFLY 

HLR1SAEVEVVEMVENDISAFTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGWLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREV1TIYS 


3165 


A 


3 


2681 


GRGARGGSGAGALRGCRGYLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMSSFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVSIRKPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQELGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

IIKLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQGYKTQNKFLNKEILELSALRRNPERRER 

DLMARNSSLEAKLCQIESKYLILLQEMkTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQEVSTG\^WHsTYFASTVNREMMCSPEL 

KNLIRAGIPHEHRSKVWKWCVDRHTRKFKDNTE 

PGHFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

HYSCPTSEGIQKLRNVLLAFSWRNPDIGYCQGLN 

RLVAVALLYLEQEDAFWCLVTIVEVFMPRDYYT 

KTLLGSQVDQRVFRDLMSEKLPRLHGHFEQYKV 

DYTLITFTWFLVVFVDSVVSDILFKIWDSFLYEGP 

KVIFRFALALFKYKEEEILKLQDSMSIFKYLRYFT 

RTILDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 i 


FPGPTISSNSQLYRASALFEHRHEAQLSTDYKLS ~ 
LFDLQTSSYQALQRVLVSLGHHDEALAVAERGR 
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NO: 
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Predicted 

beginning 
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location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=*Aspartic Acid, 
E=GIutamic Add, ^Phenylalanine, G=Glyclne, ENHistidine, 
I=Isoleucine, K=Lysine, I^Leucine, M=Methionine, 
N=Asparagine, P=Proiine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /possible nucleotide deletion, 
V=possible nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTIDQILEMVN 

GQRGLVLYYSLAAGYLYSWLLAPGAGIVKFHEH 

YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 

VREALGVESHYSRACASSETESEAGDIMDQQFEE 

MNNKLNSVTDPTGFLRMVRENNLFNRSCQSMTS 

LFSNTVSPTQDGTSSLPRRQSSFAKPPLRALYDLL 

IAPMEGGLMHSSGPVGRHRQLE.VLEGELYLIPF 

ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 

RKNPPTYSSSTSMAAVIGNPKLPSAVMDRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQAECVHFATfflSWKLSALVLTPSMDGNPASS 

KSSFGHPYTBPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLWLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 

AFYSSLLNGLKASAALGEAMKVVQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSLIGQALTEILQHPER 

ARDALRVLLHLVEKSLQRIQNGQRNAMYTSQQS 

VENKVGGIPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 

LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 

EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 

VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 

DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDAISVYSLSSIASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSIISNEPLATYQENRNTC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 

VKSQEESNPKLDPQELAQKILEETQSHLIAVERLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSKDSPSQHSGRPSPGCDSQTSQLDQPL 

FKLKYPSSPYSAfflSKSPRNMSPSSGHQSPAGSAP 

SPALSYSSAGSARSSPADAPDIDKLKMAAEDEKV 

QAVHNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 

KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 

DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 

ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 

• 


1 


762 


AARRRQKGKEENMMMDLFETGSYFFYLDGENV 

TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

DSSGEEHVLAPPGLQPPHCPGQCLIWACKTCKRK 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYIERLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVEEWEK 


3168 


A 


701 


246 


TSRRVTMKFWFVTSDRSKNRKRHFNAPSHV 

KIMSSPLSKELRQKYNVRSMPIRKDDEVQVVRG 

HYKGQQIGKVVQVYRKKYVIYffiRVQREKANGT 

TVHVGIHPSKWITRLKJLDKDRKKILERKAKSRQ 

VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168. 


GPGGAISLSVEAKAGADLLVKGKQARMDIYDTQ 
TLGWVFGGFMVVSAIGIFLVSTFSMKETSYEEA 
LANQRKEMAKTHHQKVEKKKKEKTVEKKGKT 
KKKEEKPNGKIPDHDPAPNVTVLLREPVRAPAV 



WO 01/57190 



PCT/US01/04098 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D>Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
I— Isoleucine, K B Lysine, L^Leucine, M=Methionine 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Tbreonine, V=Valine, W=Tryptophao, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 




• 






AVAPTPVQPPIIVAPVATVPAMPQEKLASSPKDK 

KKKEKKVAKVEPAVSSWNSIQVLTSKAAILETA 

PKEGRNTDVAQSPEAPKQEAPAKKKSGSKKKGP 

PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 

LSEKAGUQDTWHKATQKGDPVAILKRQLEEKEK 

LLATEQEDAAVAKSKLRELNKEMAAEKAKAAA 

GEAKVKKQLVAREQEITAVQARMQASYREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 

ASHRESEEALQKRLDEVSRELCHTQSSHASLRAD 

ABKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTERIRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLKELESQVSGLEKEAI 

ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 

ACKEKLHSLTQAKEESEKQLCLIEAQTMEALLAL 

LPELSVLAQQNYTEWLQDLKEKGPTLLKHPPAP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVTVKHLEE1VEKLKGELESSDQVREHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

DAAKSEAQKQSDELALVRQQLSEMKSHVEDGDI 

AGAPASSPEAPPAEQDPVQLKTQLEWTEAILEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ESSETEEASQLKERLEKEKKLTSDLGRAATRLQE 

LLKTTQEQLAREKDTVKKLQEQLEKAEDGSSSK 

EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHSITAHPMVTIRISDRQRLIQ 

PYIHNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEE1RPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPIEEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPLIDLEHVLPLMFQVVISNAG 

HLNETYHLTLGLLGQLIIRLLPAEVDAAVIKVLSA 

KHNLFAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAEILRSLNSAPLWRDVIATFTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPHNVIILKHFTEKNRAVIVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEELSIMLYSSKKEINALAEHGDLEL 

DERGDREEEVERPVSSPGDPEQKKLDPLEGLDEP 

TRICFLMAHDALNAPLHILRAIYELQMKKTDYFF 

LEVQKRFDGDELTTDERIRSLAQRWQPSKSLRLE 

EQSAKAVDTDMDLPCLSRPARCDQATAESNPVT 

QKLISSTESELQQSYAKQRRSKSAALLHKELNCK 

SKRAVRDYLFRVNEATAVLYARHVLASLLAEWP 

SHVPVSEDILELSGPAHMTYILDMFMQLEEKHE 

WEKWMQTELVLTHQVLPLPHRLPPVSASWSEA 

TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 

PERDFQLNQKALSPSSQFPSAEELRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 
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SEQID 
NO: 


Method 


Predicted 
beginning 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residne of 
peptide 
sequence 


Amino add sequence (A=Alanine C=Cystetne, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, EMQistidine, 
Msoieudne, K=Lysine, LpLenclne, M=Methionine, 
N=Asparagine, P=Prollne, Q=Clotamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=€nknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










QALARFY CYTERTIAKRL VLRRDPSVKRTLCRGC 
SSLLVPGLTCTQRQRRCRGQRWTVQTCLTCQRS 
QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
NTAHSISDRLPEEKMQTQGSSNQ 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 

PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 

LDSSPEANTEDDKTEEDVPMPKNYLWLTIVSCFC 

PAYPINTVALVFSIMSLNSYNDGDYEGARRLGRN 

AKWVAIASHIGLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGHILALLLR 

LLHLGLGSGGCREDVPPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPVVE 

TLPTVDLHEESSNAVVDSETVENISSSSTSEITPIS 

KLDEIEKSGTIPIAKPSETEQSETDCDVGEALDAS 

APIEQPSFVSPPDSLVGQHIENVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRNNYASVEC 

GAKILAANPEAKSTSAILIENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFIKYIKVELLSHFGSEHFCPLSLIRVFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTTICCIS 

SFSEYIYKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNIEREAE 

TWLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPEINPLPKIEVSESVEYEAGHIPSPVI 

PQESSVEIDNETEQKSESFSSIEKPSITYETNKVNE 

LMDNIIKEDVNSMQIFTKLSETWPPINTATVPDN 

EDGEAKMNIADTAKQTLISVVDSSSLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLNNEUKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTTVKLQNTSRIAE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCVVLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLMRSKSLQLTGKEVDPNDLYIVEPLKFSP 

EKKKKRCKYKIEKIETIKPEEPLHP1ANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

EESYFCGISACTSLCNGQSQKTKTEKRALKRRRS 

KVQDQGKLIKTLIQTKSGSLPSLHDIIKGNKEITV 

GTFGVTAVSGHI 


3174 


A 


485 


4668 


RKCSKEKASKTPSQKIPTTPCCVLQAGPEPRSLAE 
RMGADGETVVLKNMLIGVNLILLGSMIKPSECQL 
EVTTERVQRQSVEEEGGIANYNTSSKEQPWFNH 
VYNINVPLDNLCSSGLEASAEQEVSAEDETLAEY 
MGQTSDHESQVTFTHRINFPB3KACPCASSAQVLQ 
ELLSRBMLEREVSVLRDQCNANCCQESAATGQL 



WO 01/57190 
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SEQH) 
NO: 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Ammo acid sequence (A=AIantne OCystelne, D=Aspartic Acid, 
E=Gluramle Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleurine, K=Lysine, L=Leucine, M -Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valtoe, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nudeotide insertion 



DyifhcsUHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGECV CEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCV CEEG YQGPDCS A VAPPEDLRVAG 

ISDRSIELEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTITELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYTVNWALKEQARSPPTSASVSTVIDGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFILLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKWYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSISLIWTKASGPID 

HYRITFTPSSGIASEVTVPKDRTSYTLTDLEPGAE 

YnSVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVNITWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPIVGSITTGIDPPKDITISNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSWPNTVTEFTITR 

LNPATEYEISLNSVRGREESERICTLVHTAMDNP 

VDLIATNITPTEALLQWKAPVGEVENYVIVLTHF 

AVAGETILVDGVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIENYVLTYKSTDGSRKELIVDAEDTWI 

RLEGLLENTDYTVLLQAAQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLQVYCDMTTDGGGWTVFQRRQNGQTDFFRK 

WADYRVGFGNVEDEFWLGLDNIHRITSQGRYEL 

RVDMRDGQEAAFASYDRFSVEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRO 
SLQF 



3175 



623 



RLQLPACPALSAAHPLALPSFSSQCHRAEARAAA 

AATAEGTMASGVTVNDEVIKVFNDMKVRKSST 

QEEIKKRKKAVLFCLSDDKRQIIVEEAKQILVGDI 

GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 

SKKEDLVFIFWAPESAPLKSKMIYASSKDAIKKK 

FTGDCHEWQVNGLDDIKDRSTLGEKLGGNVWS 
LEGKPL 



3176 



99 



1567 I PRGCWSSCLDAMFRLNSLSALAELAVGSRWYH 

GGSQPIQIRRRLMMVAFLGASAVTASTGLLWKR 
AHAESPPCVDNLKSDIGDKGKNKDEGDVCNHEK 
KTADLAPHPEEKKKKJISGFRDRKVMEYENRIRA 
YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 
rrPNEKQPEHLGLDQYIIKRFDGKTEKISQEREKF 
ADEGSIFYTLGECGLISFSDYIFLTTVLSTPQRNFE 
IAFKMFDLNGDGEVDMEEFEQVQSHRSQTSMG 
MRHRDRPTTGNTLKSGLCSALTTYFFGADLKGK 
LTTKNFLEFQRKLQHDVLKLEFERHDPVDGRITE 
RQFGGMLLAYSGVQSKKLTAMQRQLKKHFKEG 
KGLTFQEVENFFTFLKNINDVDTALSFYHMAGAS 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G^GIycine, H=Histidine, 
I=IsoIeucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Pro1ine, Q=Glutamlne, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, **=Stop codon,A=possible nucleotide deletion, 
\=possible nucleotide insertion 










LDKVTMQQVARTVAKVELSDHVCDVVFALFDC 
DGNGELSNKEFVSIMKQRLMRGLEKPKDMGFTR 
LMQAMWKCAQETAWDFALPKQ 


3177 
jI// 


A 
A 


ioZ 




LUV VGMiAAVGGRQAARGAALGRRPMAAVLG 

ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 

RNQAILDLKAAGWSELSERDAIYKEFSFHNFNQA 

FGFMSRVALQAEKMNHHPEWFNVYNKVQITLTS 

HDCGELTKKDVKLAKFIEKAAASV 


3178 


A 


8 


612 


ACGCRSFCGSTVMSLLLYYALPALGSYAMLSIFF 

LRRPHLLHTPRAPTFRIRLGAHRGGSGELLENTM 

EAMENSMAQRSDLLELDCQLTRDRVVWSHDE 

NLCRQSGLNRDVGSLDFEDLPLYKEKLEVYFSPG 

HFAHGSDRRMVRLEDLFQRFPRTPMSVEIKGKN 

EELmEIAGLVRRYDKNEITIWASEKSSVMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVIHIRNKILTGADGKN 

LTKNDLYPNPKPEVLHMIYMRALQrVYGIRLEHF 

YMMPVNSEVMYPHLMEGFLPFSNLVTHLDSFLPI 

CRVNDFETADILCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELBCLSVVSL 

KEIQESLKTKJVDSPEKLJCNYKEKMKDTVQKLK 

NARQEWEKYEIYGDSVDCLPSCQLEVQLYQKK 

IQDLSDNREKLASILKESLNLEDQIESDESELKKL 

KTEENSFKRLMIVKKEKLATAQFKJNKKHEDVK 

QYKRTVBEDCNKVQEKRGAVYERVTTINHEIQKI 

RLGIQQLKDAADREBCLKSQEIFLNLKTALEKYHD 

GIEKAAEDSYAKIDEKTAELKRKMFKMST 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILIS VRLS YPPYEQHECHFPNKAMPS A G 

TLPWVQGIICNANNPCFRYPTPGEAPGVVGNFNK 

SrVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQIKKSSSNLKLQDFLVDNETFS GFL YHNLSLPK 

STVDKMLRADVILHKVFLQGYQLHLTSLCNGSK 

SEEMQLGDQEVSELCGLPREKLAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRIVCGHPEGGGLKIKSLl^WYEDNNYKAL 

FGGNGTEEDAETFYDNSTTPYCNDLMKNLESSPL 

SRIIWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPKIWTFMENSQEMD 

LVRMLLDSRDNDHFWEQQLDGLDWTAQDIVAF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKLEPIATEVWLINKSMELLDERKFW 

AGIVFTGITPGSIELPHHVKYKIRMGIDNVERTNK 

IKDGYWDPGPRADPFEDMRYVWGGFAYLQDVV 

EQAIIRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWIYSVAVIIKGIVYEKEARLK 

ETMRIMGLDNSILWFSWFISSLIPLLVSAGLLVVI 

LKLGNLLPYSDPSWFVFLSVFAVVTILQCFLIST 

T.FSRANLAAArOCrTTYFTT YT PWT ruAwnnvi/ 

GFTLKIFASLLSPVAFGFGCEYFALFEEQGIGVQW 
DNLFESPVEEDGFNLTTSVSMMLFDTFLYGVMT 
WYIEAVFPGQYGIPRPWYFPCTKSYWFGEESDEK 
SHPGSNQKRISEICMEEEPTHLKLGVSIQNLVKVY 
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SEQfl) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
&=Glutamic Acid, F=Phenyla!anine, G=Glycine, BMffistidine, 
I— Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, F=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










RDGMKVAVDGLALNFYEGQITSFLGHNGAGKTT 

TMSILTGLFPPTSGTAYILGKDIRSEMSTrRQNLG 

VCPQHNVLFDMLTVEEfflWF^AI^KGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKVVILDEPTAGVDPYSRRGIWELLL 

KYRQGRTDLSTHHMDEADVLGDRIAnSHGKLCC 

VGSSLFLKNQLGTGYYLTLVKKDVESSLSSCRNS 

SSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLIRKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGG 

LPPPQRKQNTADBLQDLTGRNISDYLVKTYVQIIA 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKKHLKLAKDSSADRFLNSLGRFMTG 

LDTRM^VKVWFNNKGWHAISSFLNVINNAILRA 

NLQKGENPSHYGITAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFWFLIQERVSKA 

KHLQFISGVKPVnrWLSNFVWDMCNYVVPATLV 

IIIFICFQQKSYVSSTNLPVLALLLLLYGWS1TPLM 

YPASFVFKIPSTAYWLTSVNLFIGINGSVATFVL 

ELFTDNKLNNINDILKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA 

MAVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRILDGGGQNDILEIKELTKIYRRK 

RKPAVDRICVGIPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLNRNSmSNIHEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIPJCLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTTGMDPKARRFLWNCALSW 

KEGRSVVLTSHSMEECEALCTRMAIMVNGRFRC 

LGSVQHLBCNRFGDGYTIWRIAGSNPDLKPVQDF 

FGLAFPGSVPKEKHRNMLQYQLPSSLSSLARIFS1 

LSQSKKRLfflEDYSVSQTTLDQVFVNFAKDQSDD 

DHLKDLSLHKNQTVVDVAVLTSFLQDEKVKESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 

LSCPFDFLRDNVEWSEEQAAAAERKVQENSIQR 

VCQEKQVDYEINAHKYWNDFYKIHENGFFKDR 

HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 

RNNEDGPGLMEEQHKCSSKSLEHKTQTPPVEEN 

VTQKISDLEICADEFPGSSATYRBLEVGCGVGNTV 

FPELQTNNDPGLFVYCCDFSSTAIELVQTNSEYDP 

SRCFAFVHDLCDEEKSYPVPKGSLDfflLIFVLSAI 

VPDKMQKAINRLSRLLKPGGMVLLRDYGRYDM 

AQLRFKKGQCLSGNFYVRGDGTRVYFFTQEELD 

TLFTTAGLEKVQNLVDRRLQVNRGKQLTMYRV 

WIQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSETQHLPRDPQHLPWDPQQHQDRRRPELFHAF 
ARDSAPPPSMVLAAETTSQQERLQAIAEKRKRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pnenylalanlne, G=Glycine, H-Histidine, 
I-Isoleucine, K=Lysine, LMLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
■^Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AEEBNKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KGIEVLERGDSAPAAAKENAAAPSPVRAPAPSPA 

KEERKTEWMNSQQTPVGTPKDKRVSNTPLRTV 

DGSPMMKAAMYSVEITVEKDKVTGETRVLSSTT 

LLPRQPLPLGIKVYEDETKWHAVDGTAENGIHP 

LSSSEVDELIHKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITGVQAQPGEATSGPPGIQPGQE 

PPVTtvnFMGYQNVEDEAETKKVLGLQDTITAEL 

WIEDAAEPKEPAPPNGSAAEPPTEAASREENQA 

GPEATTSDPQDLDMKKHRCKCCSIM 


3183 


A 


333 


1931 


IAPTGGSHSEIQKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DWVPAPWRSEDGRLRPLRDAGGELANLSQAEL 

VDLVQWTDLILFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKHILHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 

ALLVGFILFLTRSRGRAASAGQEPLHNEELAGAG 

RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 

RAQRVAWAEADENEEEAVILAQEEEGVEKPAET 

HLSGKIGAKKLRKLEEKQARKAQREAEEAEREE 

RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 

REEQAQREHEEYLKLKEAFWEEEGVGETMTEE 

QSQSFLTEFINYIKQSKVVLLEDLASQVGLRTQD 

TINRIQDLLAEGTITGVIDDRGKFIY1TPEELAAVA 

NFIRQRGRVSIAELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASNI 

CDTDSHVSSSTSVRFYPHDVLSLPQIRLNRLLTID 

TDLLEQQDIDLSPDLAATYGPTEEAAQKVKHYY 

RFMLPQLMGINFDRLTLLALFDRNREILENVLA 

VILAILVAFLGSILLIQGFFRDIWVFQFCLVIASCQ 

YSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCG 

LIWLLDYGSRNLTATKFKLYGITFTOPLVFISARD 

LVIVFTLCFPIVFFIGLLPQVNTFVMYLCEQLDIHI 

FGGNATTSLLAALYSFICSIVAVALLYGLCYGAL 

KDSWDGQHIPVLFSIFCGLLVAVSYHLSRQSSDP 

SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 

RNSVSERLQSDLVVCrVIGVLYFAIHVSTVFTVLQ 

PALKYVLYTLVGFVGFVTHYVLPQVRKQLPWH 

CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 

LLFVEKNUYPLIVLNELSSSAETIASPJCKLNTELG 

ALMITVAGLKLLRSSFSSPTYQYVTVIFTVLFFKF 

DYEAFSETMLLDLFFMSILFNKLWELLYKLQFVY 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A s Alanine OCysteine, ENAspartic Acid, 
E=GIutamic Acid, F=PnenylaIanine, G=Glycine, H=Histidine, 
I-Isoleucine, KpLysine, L^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Argintae, S=Serine, 
T«=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possib!e nucleotide deletion, 
V^iossible nucleotide insertion 










TYIAPWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLGSAIFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VIVTKYILEGYSITDNSAASMLQWDLRKVLTTY 

YVKGIIYYVTTSSKLEEWLANETMQEGLRLCAD 

RNYVDVDPTFNPNIDEDYDHRLAGISRESFCVIY 

LNWIEYCSSRRAKPVDVDKDSSLVTLCYGLCVL 

GRRALGTASHHMSSNLESFLYGLHALFKGDFRIS 

SIRDEWIFADMELLRKVWPGIRMSIKLHQDHFT 

SPDEYDDPTVLYEAIVSHEKNLVIAHEGDPAWRS 

AVLANSPSLLALRHVMDDGTNEYKIIMLNRRYL 

SFRVKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILGGPISLGNIRNFIVSTWHRLRKGC 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

MSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNQ 

MEPSGQSGLACVQHGLPSSSSSSQSIPACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

EVrmVQIVDPSQILEGINLSKRKELQWPDEGIRL 

KAGRNSWKDWSPQEGMEGHVIHRWVPCSRDPG 

TRSHEDKAVLLVQDDDKYVTVIETGVLELGAEV 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGILMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 

KNQSLFCWEIPVQIVSHL 


3187 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGILMGWVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 

KNQSLFCWEIPVQIVSHL 


3188 


A 


2 


3483 


PRVRTKI.n.LVNDKKRYERVGGGPKRLGRDVEM 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPYNNVQSRINTGRRKANENAGLQECPR 

KGKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQIEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSNIRDNWMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTLKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERRIEEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEILDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RIKLYNQENDINADELSEALLLIKAQKEQKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLMQHKINKDYQMEVEAVTRKMENLQQD 

YELKVEQYVHLLDIRAARIHKLEAQLKDIAYGTK 

QYKFKPErMPDDSVDEFDETIHLERGENLFEIHIN 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

WRGLHPEYNFTSQYLVHWDLFLQYIQKNTITL 

EVHQAYSTEYETIAACQLKFHEILEKSGRIFCTAS 

LIGTKGDIPNFGTVEYWFRLRVPMDQAJRLYRER 

AKALGYITSNFKGPEHMQSLSQQAPKTAQLSSTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleucine, K=Lyslne, Lf=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










STDGNLNELHITIRCCNHLQSRASHLQPHPYVVY 

KFFDFADHDTAIIPSSNDPQFDDHMYFPVPMNM 

DLDRYLKSESLSFYVFDDSDTQENIYIGKVNVPLI 

SLAHDRCISGIFELTDHQKHPAGTIHVILKWKFA 

YLPPSGSITTEDLGNFIRSEEPEVVQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCIIPGPI 

SKNIKQPSEKIRIEIIALSLNDSQVTMDDTIQRLFV 

ECRFYSLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKENNKAKRDELKAILQKQEMPNRSLRFTVVS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNIDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1175 


MKGSGWHLRSGMVGTLITTILPHWRRTAHVGTN 

ILTAVSYLKGLWMECVWHSTGIYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDWQNFYNPLLPSGNDCFEIGQALYLGFISSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 

VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 

LSFFTPSTLGLNDKEDLGSKSVGEGPYSELAKLS 

GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 

GHEDLYKRYGGFLRRIRPKLKWDNQKRYGGFLR 

RQFKWTRSQEDPNAYSGELFDA 


3191 


A 


29 


574 


GTSAGAQTKGALCQLKVPTEKLPSPLPTMADEID 

FTTGDAGASSTYPMQCSALRKNGFVVLKGRPCK 

IVEMSTSKTGKHGHAKVHLVGIDIFTGKKYEDIC 

PSTHNMDWNIKRNDYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 

MSEEYAVAIKPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATWIHGSHGNPIYHLTE 

ANGLLEETTDGERSVGRISLYSKNGVACYLTNH 

GRRIPKDWEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVFTREEVRNRIRNDPDDPEATKRLKL 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHIIPSGFMRVVELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPEIEPRGEGDHNHDTGEGGQGG 

EEPRGGRWDEDEQWSVWECEDCELIPADHVIV 

TVSLGVLKRQYTSFFRPGLPTEKVAAIHRLGIGTT 

DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 

PPELWYRKICGFDVLYPPERYGHVLSGWICGEEA 

LVMEKCDDEAVAEICTEMLRQFTGNPNIPKPRRl 

LRSAWGSNPYFRGSYSYTQVGSSGADVEKLAKP 

LPYTESSKTATK 


3193 


A 


1 


1928 


QLGTRRCLRGDKVTNAMQDFLVTNLEPRFIEPQT 
ANLSWFKDSNSTTPLIFVLSPGTDPAADLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSSIERGK 
WWFQNCHLAPSWMPALERLIEHINPDKVHRDF 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A s Aianine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGtycine, H=Histidine, 
I=Iso leu cine. K=Lvsine. L= Leucine. M=Me thin nine. 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










RLWLTSLPSNKFPVSELQNGSKMTIEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFKSLLLSLCLFHG 

NALERRKFGPLGFNIPYEFTDGDLRICISQLKMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRCI 

MNILEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 

GYLSYIKSLPLNDMPEIFGLHDNANITFAQNETFA 

LLGTHQLQPKSSSAGSQGREEIVEDVTQNILLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 

LLQVITQTLQDLLKALKGLWMSSQLELMAASL 

YNNTVPELWSAKAYPSLKPLSSWVMDLLQRLDF 

LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 

KFViSiDTISFDFKvMFEAPSELTQRPQVGCYIHG 

LFLEGARWDPEAFQLAESQPKELYTEMAVIWLL 

rTPNRKAQEKJDFYLCPIYKTLTRAGTLSTTGHST 

NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHPJPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPWPADLINH 

ANREGWTAAHIAASKGFKNCLEILCRHGGLEPE 

RRDKC^RTVHDVATDDCKHLLENLNALKIPLRIS 

VGEIEPSNYGSDDLECENTICALNIRKQTSWDDFS 

KAVSQALTNHFQAISSDGWWSLEDVTCNNTTDS 

N1GLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEHITVLLSGPQEGCLSSVTYASMEPLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDYrVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKLLEKMSSERDGLGSDDGVCTKI 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERIHTQVKPYECTECG 

KTFSKSTHLLQHLIIHTGEKPYKCMECGKAFNRR 

SHLTRHQRIHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYIIHTGE 

KPYECIECIECGKAFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYIIHTGEKPYKCMECG 

KAFNRRSHLKQHQRIHTGEKPYECSECGKAFTH 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

HFSIHTGEKPYECVECGKAFNRSSHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHSIIHTGEKPYEC 

SECGKAFNRGSSLTHHQRfflTGRNPITVTDVGRP 

FMTAQTSVNIQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTWLFVPQQ 

EAWVVERMGRFHRJDLEPGLNILIPVLDRIRYVQSL 

KEIVINVPEQSAVTLDNVTLQIDGVLYLRIMDPY 

KASYGVEDPEYAVTQLAQTTMRSELGKLSLDKV 

FRERESLNASIVDAINQAADCWGIRCLRYEIKDIH 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

INVAEGKKQAQELASEAEKAEQINQAAGEASAVL 

AKAKAKAEAIPJLAAALTQHNGDAAASLTVAEQ 

YVSAFSKLAKDSNTILLPSNPGDVTSMVAQAMG 

VYGALTXAPVPGTPDSLSSGSSRDVQGTDASLDE 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, JL=»Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,A=possible nucleotide deletion, 
V=*possible nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKVVFEGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQIELMEKITRDSSLEVLHE 

NIDDYGNTPLHCAVEKNQIESVKFLLSRGANPNL 

RNFNMMAPLHIAVQGMNNEVMKVLLEHRTIDV 

NLEGENGNTAVIIACTTNNSEALQILLNKGAKPC 

KSNKWGCFPIHQAAFSGSKECMEIILRFGEEHGY 

SRQLtnNFMNNGKATPLHLAVQNGDLEMIKMCL 

DNGAQIDPVEKGRCTAIHFAATQGATEIVKLMIS 

SYSGSVDIVNTTDi3CHETMLHRASLFDHHELAD 

YLISVGADINKIDSEGRSPLILATASASWNIVNLL 

LSKGAQVDIKDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSfflSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKWQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTNLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNADIVLNKQQASFLHLALHNK 

RKEVVLTIIRSKRWDECLKIFSHNSPGNKCPITEM 

IEYLPECMKVLLDFCMLHSTEDKSCRDYYIEYNF 

KYLQCPLEFTKKTPTQDVIYEPLTALNAMV QNN 

RIELLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGL1PMTILVVNIKPGMAFNSTGIINETSDHSEI 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNWMDISNVLEWnYTTGIIFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGIFIVMLE 

VILKTLLRSTVVFIFLLLAFGLSFYILLNLQDPFSS 

PLLSIIQTFSMMLGDINYRESFLEPYLRNELAHPV 

LSFAQLVSFTIFVPIVLMNLLIGLAVGDIAEVQKH 

ASLKRIAMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFHIFCFLFCTGEIRQEIPNADKS 

LEMEILKQKYRLKDLTFLLEKQHELIKLIIQKMEn 

SETEDDDSHCSFQDRFKKEQMEQRNSRWNTVLR 

AVKAKTHHLEP 


3198 


A 


51 


2177 


KEKSLHHVDQRPPLWHPGRPGTSQSAAMNASSE 

GESFAGSVQIPGGTTVLVELTPDEHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

WATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 

YLPTESNENQTATVISLPAKSRTKKPTTPPAQKRL 

NCCYPGCQFKTAYGMKDMERHLKIHTGDKPHK 

CEVCGKCFSRKDKLKTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLRIHSDERPFKCQICPYASRN 

SSQLTVHLRSHTGDAPFQCWLCSAKFKISSDLKR 

HMRVHSGEKPFKCEFCNVRCTMKGNLKSHIRIK 

HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECSYSCSSBCAALRIHERIHCTVRPFKCNYCS 

FDSKQPSNLSKHMKKFHGDMVKTEALERKDTG 

RQSSRQ V AKLD AKKSFHCD1CU AM* MJKjiUoL.Ko 

HKRQHSEYNESKNSDVTVLQFQIDPSKQPATPLT 

VGHLQVPLQPSQWQFSEGRVKIWGHQVPQANT 

rVQAAAAAVNIVPPALVAQNPEELPGNSRLQILR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid res iH ne of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Ammo acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PnenylaIanine, (^Glycine, H=Histidine, 

I = IS0leUCine. K=Lv*sinp Y^T^nrin* IVT— Mpthinnmfl 

N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T^Tnreonine, V»Va1ine, W=Tryptophan, Y=-tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
v=possioie nucleotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSGITCTD 
FEGLNALIQEGTAEVTWSDGGQN1AVATTAPPV 
FSSSSQQELPKQTYSHQGAAHPALLCPADSIPD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSLICPCPRPAD 

WSELQGTDWSILQSADWCIYNPLARHRALTGVFL 

QSADWCTYNPLARQKSSPSPHSTQEVQLASPLTR 

RPNKKDSAERNHRPAREGSVAQRQPNPAALEKA 

EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRVVGV 

LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 

LCSLPIAVAALLCPGSGPGAQSGLEFVERPPPSPL 

AWLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGWGGEMTTLVLDNGAYNAKIGY 

SHENVSVIPNCQFRSKTARLKTFTANQIDEKDPS 

GLFYBLPFQKGYLVNWDVQRQVWDYLFGKEMY 

QVDFLDTNIIITEPYFNFTSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCCnVDSGYSF 

TfflVPYCRSKKKKEAIIRINVGGKLLTNHLKEIISY 

RQLHVMDETHVINQVKEDVCYVSQDFYRDMDI 

AKLKGEENTVMIDYVLPDFSTIKKGFCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSDIGIQE 

MGIPEATVYSIQNLPEEMQPHFFKNrVLTGGNSLF 

PGFRDRVYSEVRCLTPTDYDVSVVLPENPITYAW 

EGGKLISENDDFEDMVVTREDYEENGHSVCEEK 
FDI j 


3200 


A 


3 


307 


AVQRJRHEMNIFRLTGDLSHLAAIVILLLKIWKTR 

SCAGISGKSQLLFALVFTTRYLDLFTSFISLYNTS 

MKVWYAIHRNVFHLQCTGLWTLNLCQLCIFN 


3201 


A 


1 


469 


IRHEGRGQRGKMELVQVLKRGLQQITGHGGLRG 

YLRVFFRTNDAKVGTLVGEDKYGNKYYEDNKQ 

FFGRHRWVVYTTEMNGKNTFWDVDGSMVPPE 

WHRWLHSMTDDPPTTKPLTARKFIWTNHKFNVT 

GTPEQYVPYSTTRKKIQEWPPSTPYK 


3202 


A 


144 


840 


NSSQRIMATHALEIAGLFLGGVGMVGTVAVTVM 
PQWRVSAFIENN1WFENFWEGLWMNCVRQANI 
RMQCKIYDSLLALSPDLQAARGLMCAASVMSFL 
AFMMAILGMKCTRCTGDNEKVKAHILLTAGIIFII 
TGMWLEPVSWVANAIIRDFYNSIVNVAQKRELG 
EALYLGWTTALVLIVGGALFCCVFCCNEKSSSYR 
YSIPSHRTTQKSYHTGKKSPSVYSRSQYV 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHKVKARLTKKDS 


3204 


A 


1808 


668 


PESAPLPAFISSRILPAAWRNWCSYWTRTISCHV ' 

QNGTYLQRVLQNCPWPMSCPGSSYRTVVRPTYK 

VMYKTVTAREWRCCPGHSRVSCEEVAGSSASLE 1 

PMWSGSTMRRMALRPTAFSGCLNCSKVSELTER 

LKVLEAKMTMLTVIEQPVPPTPATPEDPAPLWGP 

PPAQGSPGDGGLQDQVGAWGLPGPTGPKGDAG 

SRGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 

PPGPPGPMGPPGPPGPTGVPGSPGHIGPPGPTGPK 

GISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D»Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histldine, 
I=Isoleucine, K=Lysine, L^Leucine, MNMethionine, 
N^Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










DPGEKSHWGEGLHQLREALKILAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNVNSIYHTVWKFFCRDHFGWREYPESVIRLIEE 

ANSRGLKEVRFMMWNNHYILHNSFFRREDCRRP 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQnCP 

DGVTSANFYPETWVYMHPSQDFIQVPVSAEDKS 

YRIIYNLFHKTVPEFKYRILQILRVQNQFLWEKY 

KRKKEYMNRKMFGRDRIINERHLFHGTSQDVVD 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKSSKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHQLFMSSLLMDLKYKKL 

FAVRFAKNYERLQSDYVTDDHDREFSVADLSVQ 

IFTVPSLARMLITEENLMSIIIKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHffiMEPEWEAAFTLQMKLTHVISMMQDWC 

asdekvlieaykkclavlmqchggytdgeqpit 

lsicghsvetirycvsqekvsihlpvsrllaglhv 

llsksevaykfpellplselsppmlffihplrclvl 

caqvhagmwrrngfslvnqiyyyhnvkcrre 

mfdkdvvmlqtgvsmmdpnhflmimlsrfely 

qifstpdygkrfsseithktjwqqnntlieemlyl 

iimlvgerfspgvgqvnatdeikrei1hqlsikpm 

ahselvkslpedenketgmesvffiavahfkkpgl 

tgrgmyelkpecakefnlyfyhfsraeqska.ee 

aqrklkrqnredtalpppvlppfcplfaslvnilq 

sdvmlcimgtilqwavehngyawsesmlqrvl 

hligmalqeekqhlenvteehvvtftftqkiskp 

geapknspsilamletlqnapylevhkdmirwil 

ktfnavkkmressptspvaetegtimeessrdkd 

kaerkrkaeiarlrrekimaqmsemqrhfiden 

kelfqqtleldastsavldhspvasdmtltalgp 

aqtqweqrqfwcilcqeeqevkvesramvla 

afvqrstvlsknrskfiqdpekydplfmhpdlsc 

gthtsscghimhahcwqryfdsvqakeqrrqq 

rlrlhtsydvengeflcplceclsntviplllppr 

nifnnrlnfsdqpnltqwirtisqqikalqflrke 

estp1wastknsenvdelqlpegfrpdfrpkipys 

esikemlttfgtatykvglkvhpneedprvpimc 

wgscaytiqsierilsdedkplfgplpcrlddclr 

sltrfaaahwtvasvsvvqghfckpfaslvpnd 

sheelpcdldromfhllvglvlafpalqcqdfsgi 

slgtgdlhifhlvtmahiiqilltscteengmdqe 

nppceeesavlalyktlhqytgsalkeipsgwhl 

wrsvragimpflkcsalffhylngvpsppdiqvp 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLffiS 

WCRNSEVKRYLEGERDAIRYPRESNKLINLPEDY 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 
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SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine OCysteine, D=Aspartic Acid, 
E=GIuraroic Add, ^Phenylalanine, G=Glycine, tt=Histidine, 
I=IsoIeucine, K=Lysine, L^Leucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R»Argmine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^yrosine, 
a UDunowD, =&[op couon, /— pussi Die nucieouuc deletion, 
\=possib!e nucleotide insertion 










RRGNPLHLCKERFKKIQKLWHQHSVTEEIGHAQ 
EANQTLVGIDWQHL 


3207 


A 


49 


963 


QLSPSQAPAGAQEVARRVTVGSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNITVVQAKLAKNY 

GMTRMDPYCRLRLGYAVYETPTAHNGAKNPRW 

NKVIHCTVPPGVDSFYLEIFDERAFSMDDRIAWT 

HTITPESLRQGKVEDKWYSLSGRQGDDKEGMINL 

VMSYALLPAAMVMPPQPVVLMPTVYQQGVGY 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSEE 

DLKAIQDMFPNMDQEVIRSVLEAQRGNKDAAIN 

ct t rw /T^r?T?n 


3208 


A 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINTLS 

AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 

GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

VIIFTGLFSVAFLGRRLVLSQWLGDLATIAGLVW 

GLADLLSKHDSQHKLSEVITGDLLIIMAQIIVAIQ 

MVLEEKFVYKHNVHPLRAVGTEGLFGFVILSLLL 

VPMYYIPAGSFSGNPRGTLEDALDAFCQVGQQP 

LIAVALLGNISSIAFFNFAGISVTKELSATTRMVL 

DSLRTVVIWALSLALGWEAFHALQILGFLILLIGT 

ALYNGLHRPLLGRLSRGRPLAEESEQERLLGGTR 

TPINDAS 


3209 


A 


104 


1999 


AKWSLKEFSCFWRREKPVSSLSSLQVKAEASW 

DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 

DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 

IPGCGVTFEIVSNIPEDAQGVEEREALARMAANV 

ENPASADSEAYIEKYLRSVLAVENLLTLDRLRQE 

VAVKEQLTGKGKLSRRSISSPNVNRLSGSRQDLBP 

SYSLGSNKGRWESQQDVSQTTVSRGIAPAPALSV 

SPQNNHSPDPGLSNLAASYLNPVKSFVPQMPKLL 

KSLFPVRDEKRGKRPSPLAHQPVPRIMVQSASPDI 

RVTRMEEAQPEMGPDVLVQTMGAPALKICDKP 

AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 

YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 

EPEAPISHPPPPTAVPAEEPPGPQQLVSPGRERPDL 

EAPAPGSPFRVRRVRASELRSFSRMLAGDPGCSP 

GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 

EFVTVGAHKTGVVRYVGPADFQEGTWVGVELD 

LPSGKNDGSIGGKQYFRCNPGYGLLVRPSRVRR 

ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 

LTAALAKADRSHKNPENRKSWAS 


3210 


A 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALWS 
GGIVGYVKTGSVPSLAAGLLFGSLAGLGAYQLY 
QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGMELPAVNLKVILLGHWLLTTWGCIVFSGSYA 
WANFTILALGVWAVAQRDSIDAISMFLGGLLATI 
FLDrVfflSIFYPRVSLTDTGRFGVGMAILSLLLKPL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
TIDSAEAPADPFAVPEGRSQDARGY 


3212 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAMDPAEAVLQEK 
ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
^Glutamic Acid, F^Phenylalanine, G=Glycine, H=Histidine, 
I«Isoleurine, K=Lysine, l/=*Leucine, M=Methionine, 
N=*Asparagine, P^ProIine, Q=Glutamine, R°Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTC SKI)RSIA VWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKTV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTBLIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3214 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CS3VIPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKHPEBCNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

3V0VPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLICPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDBETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDI 1 L 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RTVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


^ Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Gtycine, H=Histidine, 
Wsoleucine, K=Lysine, MLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
•^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
a uuHuuwu, oiup cuaon> /—possiDic nucieooae deletion, 
^possible nucleotide insertion 










LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAMAAN 

LSRNGPALQEAYVRWTEKSPTDWALFTYEGNS 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

KDPNSGLPKFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHVUNARAEEDVEPECIMEKVAKA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERELREAARREQRYQEQGGEASPQ 

RTWEQQQEWSRNRNEQESAVHPREEFKQKERA 

MSriSlSSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

QGLCARALYDYQAADDTEISFDPENLITGffiVIDE 

GWWRGYGPDGHFGMFPANYVELIE 


3216 


A 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADLSW 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVRWDNSALGNSPYHRAPRCIHVYKKN 

GVGKVGDQILLAIKGQKKKALIVGHCMPGPRMT 

PRFDSMNWLIEDNGNPVGTRIKTPIPTSLRKREG 

EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECDLVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 


A 


1 


1563 


MLCALLLLPSLLGATOASPTSGPQECAKGSTVW j 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYArVPSPEWDAENQGSFCNG 

ljvKJj.l 1 V oarHNLfJioivo 1 KJvDlL VAr KuGCSlLPLP 

YMQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3219 


A 


1623 


572 


TSAEGWKGCTCTFKDRSKLREHLRSHTQEKWA ' 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glyclne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIlne, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=iyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










CPTCGGMFANNTKFLDHIRRQTSLDQQHFQCSH 

CSKRFATERLIJUDHMRNHVNHYKCPLCDMTCPL 

PSSLRNHMRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGNNLTVHLRK 

KHQFKWPSGHPRFRYKEHEDGYMRLQLVRYES 

VELTQQLLRQPQEGSGLGTSLNESSLQGHLETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHW 

NQTNAQGQQErVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 


745 


SLGIPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENVVDREQIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HLANGHVVPIKPQVKGWREENKVRAVPTWAS 

VQWDDPGSLASVESPGTPKETP1EREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNRIPPDAYQPYLSPGTPQLEFSA 

FGAFGKPSSLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGVVRWEYFRLR 

PLRFRAPDEPQQAQVPHVWGWEVAGAPALRLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASGITGSYSVSESPFFSPI 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

PSDGINSEVLEAIRVTRHKNAMAERWESR1YASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVINCADNTGAKNLYIISVKGIKGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRKS 
YRRKDGVFLYFEDNAGV1VNNKGEMKGSAITGP 
VAKECADLWPRIASNAGSIA 


3222 


A 


207 


1321 


PLIPLHPANRSPATMAELQEVQITEEKPLLPGQTP 

EAAKTHSVETPYGSVTFTVYGTPKPKRPAILTYH 

DVGLNYKSCFQPLFQFEDMQEUQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 

FSHIGVGVGAGAYILARYALNHPDTVEGLVLINI 

DPNAKGWMDWAAHKLTGLTSSIPEMILGHLFSQ 

EELSGNSELIQKYRNIITHAPNLDNIELYWNSYNN 

RRDLNFERGGDITLRCPVMLWGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKYFLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 

GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 

EQPPETAAQRCFCQVSGYLDDCTCDVETIDRFNN 

YRLFPRLQKLLESDYFRYYKVNLKRPCPFWNDIS 

QCGRRDCAVKPCQSDEVPDGIKSASYKYSEEAN 

NLIEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADDIQSPEAEYVDLLLNPERYTGYK 

GPDAWKIWNVIYEENCFKPQTIKRPLNPLASGQG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCystrine, D=Aspartic Add, 
E-Glutaraic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I=IsoIeucine, K-Lysine, L^Lcudne, M=Mcthionine, 
N=Asparaglne, P=Pro!ine, Q=GIutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y*=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nudeotide deletion, 
possible nucleotide insertion 










TSEENTFYSWLEGLCVEKRAFYRLISGLHASINV 

HLSARYLLQETWI^KKWGHNITEFQQRFDGILTE 

GEGPRRLKNLYFLYLIELRALSKVLPFFERPDFQL 

FTGNKIQDEENKMLLLEILHEIKSFPLHFDENSFF 

AGDKKEAHKLKEDFRLHFRMSRIMDCVGCFKC 

RLWGKLQTQGLGTALKILFSEKLIANMPESGPSY 

EFHLTRQEIVSLFNAFGRISYKCERIRKTSRNLLQ 

NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 

SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 

LRKFKLVFLGEQSVGKTSLITRFMYDSFDNTYQA 

TIGIDr IvSKTIvFyTEDRTVRLQL WDTAGQERFRSL 

IPSYIRDSTVAVVVYDITNLNSFQQTSKWIDDVRT 

ERGSDVEMLVGNKTDLADKRQITIEEGEQRAKE 

LSVMFBETSAKTGYNVKQLFRRVASALPGMENV 

QEKSKEGMIDIKLDKPQEPPASEGGCSC 


3225 


A 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKRVA 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIHIWDKVIVDGSDMEEWPCIASKD 

TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 

GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 

TENNNGLGNWRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFWSGREQAQIHNTDGP 

KNGNTNSLM.SSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNNNRSTGGSWNFGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQDCQDTV 

WDEEEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 

WNDYKNNNSSNWGGGRPDEKTPSSWNENPSKD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDDDD 

GTSAWGDPNSYNYKNVH^JLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKKFDVDKRAMNLG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

PQFISPQVSASMLKQFPNSGLSPGLFNVGPQLSPQ 

QIAMLSQLPQBPQFQLACQLLLQQQQQQQLLQN 

QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 

QPGMKHSPSHPVGPKPHLDNMVPNALNVGLPDL 

QTKGPIPGYGSGFSSGGMDYGMVGGKEAGTESR 

FKQWTSMMEGLPSVATQEANMHKNGAIVAPGK 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Asparu*c Acid, 
E°Glutamic Acid, ^Phenylalanine, G-Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L-Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R~Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
XOnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










TRGGSPYNQFDIIPGDTLGGHTGPAGDSWLPAKS 

PPTNKIGSKSSNASWPPEFQPGVPWKGIQNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHNPTHLSNKMWKNmSSRNTTPL 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

ASASTWSDGGSVRPSYWLVLHNLTPQIDGSTLRT 

ICMQHGPLLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTILAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWQSLETGQNQSDPVGPALNLFG 

GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 

SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTFLP 

PSSLPPFLQIVDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVEL ARWTLMLLLSTAMY G 

AHAPLLALCHVDGRVPFRPSSAVLLTELTKLLLC 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG 

ANNNLV1YLQRYMDPSTYQVLSNLKIGSTAVLY 

CLCLRHRLSVRQGLALLLLMAAGACYAAGGLQ 

VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCLI 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 

LGLHAGGGSGPGLLEGFSGWAALWLSQALNGL 

LMSAVMKHGSSITRLFWSCSLWNAVLSAVLL 

RLQLTAAFFLATLLIGLAMRLYYGSR 


3227 


A 


1 


679 


RSTRARTRRPGLRAVPLPVGGFLGKMKWVWAL 

LLLAALGSGRAERDCRVSSFRVKENFDKARFSGT 

WYAMAKKDPEGLFLQDNIVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLQKGNDDHWIVDTDYDTYAVQY 

SCRLLNLDGTCADSYSFVFSRDPNGLPPEAQKIV 

RQRQEELCLARQYRLIVHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 

LKCVWGDGAVGKTCLLMSYANDAFPEEYVPT 

VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 

RPLSYPNTDVFLICFSVVNPASYHNVQEEWVPEL 

KDCMPHVPYVLIGTQIDLRDDPKTLARLLYMKE 

KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 

VFDEAILTEFHPKKKKKRCSEGHSCCSII 


3229 


A 


25 


722 


AISAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 

QWRFVDVLGLEEESLGSVPAPACALLLLFPLTAQ 

HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 

EDRAKCFEKNEAIQAAHDAVAQEGQCRVDDKV 

NFHFILFNNVDGHLYELDGRMPFPVNHGASSEDT 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 
RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 
RAQQIAQLYGRLYSESSRRVLLGRLWRRLHGRP 
GHASALMAALAGVFVWDEERIQEEELQRSINEM 
KRLEEMSNMFQSSGVQHHPPEPKAQTEGNEDSE 

FGTYTDVTPRQFFNVQLDTEYRKKWDALVIKLE 
VIERDVVSGSEVLHWVTHFPYPMYSRDYVYVRR 
YSVDQENNMMVLVSRAVEHPSVPESPEFVRVRS 
YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 



WO 01/57190 



PCT/US01/04098 



SEQflD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
oeotide 
sequence 


Amino add sequence (A=Alauine OCysteine, D=Aspartie Acid, 
E=GIutamic Add, ^Phenylalanine, G=GiycIne, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagjne, P=Proline 1 Q=Glutamine, R=Arginine» S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=DOSsible nncleotirip in«prtfnn 










YCVSWMVSSGMPDFLEKLHMATLKAKNMEIKV 
KDYISAKPLEMSSEAKATSQSSERKNEGSCGPAR 
IEYA 


3231 


A 


2117 


590 


FVPEPPEAGASSPCAPGDPDMSFRKWRQSKFRH 

VFGQPVKNDQCYEDIRVSRVTWDSTFCAVNPKF 

LAVrVEASGGGAFLVLPLSKTGRIDKAYPTVCGH 

TGPVLDIDWCPHNDEVIASGSEDCTVMVWQIPE 

NGLTSPLTEPVWLEGHTKRVGIIAWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

VSWNHNGSLFCSACKDKSVRIIDPRRGTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

LwiJJt'liiNXEEPMAJUQliLDSSNUALLPFYDPDTSV 

VYVCGKGDSSERYFEITEEPPYIHFLNTFTSKEPQR 

GMGSMPKRGLEVSKCEIARFYKLHERKCEPIVM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 

DADPILISLREAYVPSKQRDLKISRRNVLSDSRPA 

MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 

KLEEVMQELRALRALVKEQGDRICRLEEQLGRM 

ENGDA 


3232 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATTLPSPTSETVLTVAAFGVISFIVILVVWI 
BLVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3233 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVVWI 
ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNIVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WMEANQHSLNILGQKVSMHYSDPKPKINEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTIBLRNLNPHSTMDS1LGA 

LAPYAVLSSSNVRVKDKQTQLNRGFAFIQLSTIE 

AAQLLQILQALHPPLTIDGKTINVEFAKGSJCRDM 

ASNEGSRISAASVASTAIAAAQWAISQASQGGEG 

TWATSEEPPVDYSYYQQDEGYGNSQGTESSLYA 

HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

QSYT1MSPAVLKSELQSPTHPSSALPPATSPTAQE 

SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 

NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=*Alanine OCysteine, D=Aspartic Acid, 
E-Glutamic Add, ^Phenylalanine, G=GIycine, H=Histidine, 
Msoleucine, K=Lysine, L«Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 

RWARSLNKQKENFKNSFQPISSLRDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

QKLACLLCRRQFPSKEALIRHQQLSGLHKQNLEI 

HRRAHLSENELEALEKNDMEQMKYRDRAAERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQGIVTPIEA 

QTRVRGSGLGARGSSYGVTSTESYKETLHKTMV 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRLGADPAHQDRHGDTALHAAARQG 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKLQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQIETWELGRVMGAVTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQBLPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLNPAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 

KRKEPVFHFFCDTCDRGFKNQEKYDKHMSEHTK 

CPELDCSFTAHEKIVQFHAVRNMHAPGMKK1KLD 

TPEEIARWREERRKNYPTLANIERKKKLKLEKEK 

RGAVLTTTQYGKMKGMSRHSQMAKIRSPGKNH 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVLINSDSESDKEEKPQHSVIPKEVTPALCSL 

MSSYGSLSGSESEPEETPIKTEADVLAENQVLDSS 

APKSPSQDVKATVRNFSEAKSENRKKSFEKTNPK 

REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 

RRRGRVVSRKKMSLKSERRGIHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KKTNEKTRKVTTVKKFFS ASSRVG SKKEIQEAKA 

PSPSINRQTSIETDRVSKEFIEFLKTFHKTGQEIYK 

QTKLFLEGMHYKRDLSIEEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV 

NEDIPEVSDMVVKAITDIIEMDSKRVPRDKLACIT 

KCSKHIFNAIKITKNEPASADDFLPTLIYIVLKGNP 

PRLQ SNIQ YITRFCNPSRLMTGEDG Y YFTNLCC A 

VAFIEKLDAQSLNLSQEDFDRYMSGQTSPRKQEA 

Jtio W or DACLu V Js.(jM Y KNLDLLotjLN bKCJbKIMN 

EAKKLEKDLIDWTDGIAREVQDIVEKYPLEIKPP 

NQPLAA1DSENVENDKLPPPLQPQVYAG 


3238 


A 


1373 


449 ! 


VLSVCPTGVFRPAPCRMAFMKKYLLPILGLFMA 
YYYYS ANEEFRPEMLQGKKVI VTGA SKGIGREM 



WO 01/57190 PCT/US01/04098 



SEQfl> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alaninc OCysteine,D=Aspartic Add, 
E=Glutamic Acid, F-Phenylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, SNSerine, 
T=Threonine, V=VaIine, W=Tryptophan, Y^Tyrosiue, 
X=Unknown, *=Stop codon, /=possib!e nncleotide deletion, 
^possible nucleotide insertion 










AYHLAKMGAHVWTARSKETLQKWSHCLELG 
AASAHYIAGTMEDMTFAEQFVAQAGKLMGGLD 
MLlLNfflTOTSLNLFHDDIHHVRKSMEVNFLSYV 
VLTVAALPMLKQSNGS1VWSSLAGKVAYPMVA 
AYSASKFALDGFFSSIRKEYSVSRVNVSITLCVLG 
LIDTETAMKAVSGIVHMQAAPKEECALEIIKGGA 
LRQEEWYDSSLWTTLLIKNPCRKILEFLYSTSYN 
MDRFINK 


3239 


A 


213 


422 


ERTMQLEDCVALNFIIFYLYNKLLW/QPLKKK*EA 
HWYPDKPLKGSGFHT/GEMVDPVGELAAKRSGL 
TVED 


_/ T \S 


A 


ncc 


1 ilOC 


iTCox/TJiTxraxTT nkim/ a rvron a TrTOT/^*T^Timcnrr a 

VAHSCNPSTLVGRGGRITRGQELR 


3241 


A 


161 


547 


PAGIGRSTAKTPGTPGSLEMENLKSGVYPLKEAS 
GCPGADRNLLVYSFYEKGPLTFRDVAIEFSLEEW 
QCLDTAQQDLYRKVMLENYRNLVFLAGIAVSKP 
DLITCLEQGKEPWNMKRHAMVDQPPGR 


3242 


A 


50 


241 


PLPARGKSTLPATFCSPSAPELASMSVVPPNRSQT 
GWPRGVTQFGNKY1QQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGLIWGLMLLHYTFQQPRHQSSVKLREQI 
LDLSKRYVKALAEENKNTVDVENGASMAGYGK 
ITVEYF 


3244 


A 


37 


1391 


VLMDGRMMRSMRLREEESPGPSHTASCLCGSAP 

CILCSCCPASRNSTVSRLIFTFFLFLGVLVS11MLSP 

GVESQLYKLPWVCEEGAGIPTVLQGHIDCGSLLG 

YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 

AIQNGFWFFKFLILVGLTVGAFYIPDGSFTNIWFY 

FGWGSFLFILIQLVLLIDFAHSWNQRWLGKAEE 

CDSRAWAGLFFFTLLFYLLSIAAVALMFMYYT 

EPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQDA 

QPNSGLLQASVTTLYTMFVTWSALSSIPEQKCNP 

HLPTQLGNETVVAGPEGYETQWWDAPSIVGL1IF 

LLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 

QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 

ASLHVMMTLTNWYKPGETRKMISTWTAVWVKI 

CASWAGLLLYL 


3245 


A 


52 


426 


SSLGNEDDEJLSLAKDITGMFVASHRKMRAHQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 
DLDAIWGIWEAAAGAGALITLLLMLILLVRLPF 
FKEKEKKSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HEVCGSGCCCHCCAGGPVARQKALPRLRGVMS 

RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 

LYTGKPNLVNGLQARTFG1WTLLSSVIRCLCAIDI 

HNKTLYHITLWTFLLALGHFLSELFVYGTAAPTI 

GVLAPLMVASFSILGMLVGLRYLEVEPVSRQKK 

RN 


3247 


A 


1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEENSV 

THHEVKCQGKPLAGIYRKREEKRNAGNAVRSA 

MKSEEQKIKDARKGPLVPFPNQKSEAAEPPKTPP 

S SCDSTNA AIAKQ ALKKPIKGKQ APRKKAQGKT 

QQNRKLTDFYPVRRSSRKSKAELQSEERKRIDELI 

ESGKEEGMKIDLIDGKGRGVIATKQFSRGDFVVE 

YHGDLMTDAKKREALYAQDPSTGCYMYYFQY 

LSKTYCVDATRETNRLGRLINHSKCGNCQTBCLH 



WO 01/57190 , PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
EMSlutamic Add, ^-Phenylalanine, G=Glycine, HHHistidine, 
Msoleucine, K=Lysine, l>Leucine, M=Methionine, 
N=*Asparagine, P=Proline, Q=GIutamine, R«Arginine, S=Serine, 
Threonine, V=VaIine,\V=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










DIDGVPHLILIASRDIAAGEELLYDYGDRSKASIE 
AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 

VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 

PDIGEANAMCLATCTRDGKPSARMLLLKGFGKD 

GFRFFTNFESRKGKELDSNPFASL VFY WEPLNRQ 

VRVEGPVKKLPEEEAECYFHSRPKSSQIGAVVSH 

QSSVIPDREYLRKKNEELEQLYQDQEVPKPKSW 

GGYVLYPQVMEFWQGQTNRLHDRTVFRRGLPTG 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRPJtRRRG 

EEGHDPKEPEQLRKLFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRWEPKRAVSREDSVKPGA 

HLTVKKIFVGGKEDTEEYNLRDYFEKYGKIETIE 

VMEDRQSGKKRGFAFVTFDDHDTVDKIWQKY 

HTINGHNCEVKKALSKQEMQSAGSQRGRGGGS 

GNFMGRGGNFGGGGGNFGRGGNFGGRGGYGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCW1LDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTHHGYIEKLGEAGIKNESHDIWSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3251 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESHDIVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATTRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAA1LKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3252 


A 


1 


574 


PLGSNTAPALRVMVQAWYMDDAPGDPRQPHRP 
DPGRPVGLEQLRRLGVLYwKLDADKYENDPELE 
KIRRERNYSWMDHTICKDKLPNYEEKIKMFYEE 

GDMVTLPAGIYHRFTVDEKNYTKAMRLFVGEPV 
WTAYNRPADHFEARGQYVKFLAQTA 


3253 


A 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 
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Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G!ycine, H=Histidine, 
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N=Asparagine, ^Proline, Q=GIutamine, R=Arginine, S=Serine, 
T^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










KYLLRLLDKTTVSHNTKRFRFALPTAHHTLGLPV 

GKHIYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVI 

KVYLKGVHPKFPEGGKMSQYLDSLKVGDWEF 

RGPSGLLTYTGKGffiTSflQPNKKSPPEPRVAKKLG 

MIAGGTGITPMLQLIRAILKVPEDPTQCFLLFANQ 

TEKDIILREDLEELQARYPNRFKLWFTLDHPPKD 

WAYSKGFVTADMIREHLPAPGDDVLVLLCGPPP 

MVQLACHPNLDKLGYSQKMRFTY 


3254 


A 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

y VKUNHLGLUATINNEDN W1AHQDDFNQLLAEL 

NTCHGQETTDSSDKKEKKSFSLEEKSKISKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

DASPSTPEENETTTTSAFTIQEYFAKRMAALKNK 

PQVPVPGSDISETQVERKRGKKRNKEATGKDVE 

SYLQPKAKRHTEGKPERAEAQERVAKKKSAPAE 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGICR 

MAFNGCCPDCKVPGDDCPLVWGQCSHCFHMHC 

DLKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEVVLPPRSCRVF 
WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 
FTAVLKFAAEEFKVPAATSAIITNDGIGINPAQTA 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFTYNPR 

FGPREGQEENKILFYHPNEVEKNEKIRNVGLCEAI 

VQFmTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMVVRNPIIEKQSKDGKPVIEYQEEELLDKVYSS 

VLRQCYSMYKLFNGTFLKAMEDGGVKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LKIQSFINRMEESLNIVKYTAFLYNDQLIWSGLEQ 

DDMRILYKYLTTSLFPRHIEPELAGRDSPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPKIFVNTD 

DTYEELHLIVYKAMSAAVCFMIDASVHPTLDFC 

RRLDSIVGPQLTVLASDICEQFNINKRMSGSEKEP 

QFKFIYFNHMNLAEKSTVHMRKTPSVSLTSVHPD 

LMKJLGD1NSDFTRVDEDEEIIVKAMSDYWVVG 

KKSDRRELYVILNQKNANLIEVNEEVKKLCATQF 

NNIFFLD 


3258 


A 


113 


1558 


APRGCSMPHRKKKPFffiKKKAVSFHLVHRSQRD 

PLAADESAPQRVLLPTQKIDNEERRAEQRKYGVF 

FDDDYDYLQHLKEPSGPSELIPSSTFSAHNRREEK 

EETLVIPSTGIKLPSSVFASEFEEDVGLLNKAAPV 

SGPRLDFDPDIVAALDDDFDFDDPDNLLEDDFIL 

QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 

GDSNDDYDSAGLLSDEDCMSVPGKTHRA1ADHL 

FWSEETKSRFTEYSMTSSVMRRNEQLTLHDERFE 

KFYEQYDDDEIGALDNAELEGSIQVDSNRLQEVL 

NDYYKEKAENCVKLNTLEPLEDQDLPMNELDES 

EEEEMTVVLEEAKEKWDCESICSTYSNLYNHPQ 

LKYQPKPKQIRISSKTGIPLNVLPKKGLTAKQTE 

RIQMINGSDLPKVSTQPRSKNESKEDKRARKQAI 

KEERKERRVEKKANKLAFKLEKRRQEKELLNLK 

KNVEGLKL 
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nucleotide 

location 
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to first amino 

acid residue of 

peptide 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
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Amino acid sequence (A=Alanine OCysteine, D=>Aspartic Add, 
£=Glutamic Acid, ^Phenylalanine, G=GIycine,H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, RpArginine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLLHLATISDSHLHTPMYFFLSNLSFA 

DICVTSTTIPKMLMNIQTQl^VITmCLMQl^ 

FILFAGFENFLLSVMAYDRFVAICHPLHYMVIMN 

PHLCGLLVI^SWTMSALYSLLQILMVVRLSFCT 

ALEIPHFFCELNQVIQLACSDSFLNHMVIYFTVAL 

LGGGPLTGILYSYSKIISSIHAISSAQGKYKAFSTC 

ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTWTPMLNPFIYSLRNKDDCRALGIHL 

MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEDCRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGILSPSELRKIFSNLE 

DILQLrnGLNEQMKAVRKRNETSVIDQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDIIPTQMQRL 

TKYPLLLDNIATYTEWPTEREKVKKAADHCRQIL 

^n^ r VNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PNVEELRI^DLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDELVLLQKQDDRLVLRCHSKILASTAD 

SKHTFSPVIKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRMAASVKEQS 

TKPIPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

FVAERQFAKEQHTDGTLKEVGEDYQIAIPDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

APQDSQASNILVMDHMIMTPEMPTMEPEGGLDD 

SGEHFFDAREAHSDENPSEGDGAVNKEEKDVNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GBPAVESTHQQQHSPQNTHSDGAISPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQIMEYIHKIEA 

DLEHLKKVEESYTILCQRLAGSALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTKIELLPSYST 

ATLIDEPTEVDDPWNLPTLQDSGIKWSERDTKGK 

ILCFFQGIGRLE.LLGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSIVVSMVSSSLLTVRAAIPIIMGANIGTSITNT 

IVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVAIHYLEnTQLIVESFHFKNGEDAPDLLK 

VITKPFTKLIVQLDKKVISQIAMNDEKAKNKSLV 

KIWCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QNWTMKNVTYKENIAKCQHIFWFHLPDLAV 

ILLILSLLVLCGCLIMIVK1LGSVLKGQVATVIKKT 

INTDFPFPFAWLTGYLAILVGAGMTFIVQSSSVFT 

SALTPLIGIGVITIERAYPLTLGSNIGTTTTAILAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPPFTRL 

PIRMAKGLGNISAKYRWFAVFYLIDFFFLIPLTVFG 

LSLAGWRVLVGVGVPWFDILVLCLRLLQSRCPR 

VLPKKLQNWNFLPLWMRSLKPWDAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 

DLEEAQEGQDVPVKAPETFDNITISREAQGEVPA 



wo 



01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 

* 


Predicted 

beginning 
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X=Unknowo, *=Stop codoo, /=possible nucleotide deletion, 
^possible nucleotide insertion 










SDSKTECTAL 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRVVLF 

AL YLAMFW GLVENLL VICVNWRGSGRAGLMN 

LYILNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFLVCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAIIPLPEW 

HIQLVEGPEPMCLFMAPFETYSTWALAVALSTTI 

LGFLLPFPLITVFNVLTACRLRQPGQPKSRRHCLL 

LCAYVAVFVMCWLPYHVTLLLLTLHGTHISLHC 

hj/vkLLYrr iijviiXTSMLHCVTNPILYNFLSPHF 

RGRLLNAVVHYLPKDQTKAGTCASSSSCSTQHSI 

IITKGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 

TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 

RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 

AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 

GVGAATHWIYDASDQGLYSAPRVWWMFRAFG 

HHAVSLLDGGLRHWLRQNLPLSSGKSQPAPAEF 

RAQLDPAFIKTYEDIKENLESRRFQWDSRATGR 

FRGTEPEPRDGIEPGHIPGTVNIPFTDFLSQEGLEK 

SPEEIRHLFQEKKVDLSKPLVATCGSGVTACHVA 

LGAYLCGKPDVPIYDGSWVEWYMRARPEDVISE 

GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVfflQAGQCG 

NQIGAKFWEVISDEHGIDPTGSYHGDSDLQLERI 

NVYYNEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDWRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDRIMNTFSVMPSPKVSDTWE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 

KLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNA 

DLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQY 

RALTVPELTQQMFDSKNMMAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKRI 

SEQFTAMFRRKAFLHWYTGEGMDEMEFTEAES 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 


3265 


A 


265 


862 


WWEDARVLGPFHPEEEGHWVMTPSEGARAGTG 

RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 

VKKSALCGEQVIDLGCEVSEEEFREGFDSDINNR 

LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 

RTDPVPVUALDSLSWLLLRLPCTTLCQVLHAVS 

HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 

GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 

IRMWFQ WSEQRD YIDTTWNCGYLL AS SF VFLNL 

LGQLTGCVLVLSRNFVQYACFGLFGIIALQTIAYS 

ILWDLKFLMRNLALGGGLLLLLAESRSEGKSMF 

AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 

FDASFFSrVQNTVGTALMELVAIGFKTKLAALTLV 

VWLFAENVYFNAFWTIPVYKPMHDFLKYDFFQT 

MSVIGGLLLVVALGPGGVSMDEKKKEW 


3267 


A 


802 


1011 


ASTFCSAWKRRSTAALWWSGSRASRSHPRELGP 
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X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\ppossible nucleotide insertion 










LCFVFGTAALSKSMDVLSLFLEHGKLVFASGLSP 
RA 


3268 


A 


490 


679 


EDAWITNPSLSNARSTPSKPLCYTVLKEGQVVGV 
KTTKASNTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKD 
MTTNAGPLHPYWPQHLRLDNFVPNDRPTWHILA 
GLFSVTGVLVVTTWLLSGRAAVVPLGTWRRLSL 

run? a \/Tn/'iTi7i7\7T went T i^IT^i^ a ttt cr\ 

LWKEYAKGDSRYILGDNFTVCMETITACLWGPL 
SLWVVIAFLRQHPLRFILQLWSVGQIYGDVLYF 
L 1 bJnUKDur y nubLurlJrL YrWrYrv r JYUS AL> W.L V 
LPGVLVLDAVKHLTHAQSTLDAKATKAKSKKN 


3270 


A 


17 


229 


GDI uPQlLMa Y LUis V AbKLLyM V ivKLav^or C oIN Jt 1 
KYLTKYSRKQVSDEDCKSRRWESNPffFKKNKKI 

Q 


3271 


A 


419 


553 


lQbOLSLCr ADLMi 1 r JiljKAu V ruCrribt_.LKj V Ao 
GRPCSPSSAG 


3272 


A 


1211 


1450 


FQFIQIELLNILQSLIRNQTQSPYNTTAYPAIDSVIT 
ILPFSFSCFFUTKCFGLSIFPSVIFFLHVYFILTLVW 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHVPGQESAKPvRSARRFLMSELTKELMELVW 

GIXSSPGLSDTEFCRWTQGFVFSESEGSALEQFEG 

GPCAVIAPVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTLCDILESACCDHSGSYCLVSWLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKRSFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEBEDASEPLIDPVYGHGSQS 

LINLLLTGHAVSNVWDGDRECSGMKLLGIHEQA 

AVGFLTLMEALRYCKVGSYLKISKIPYLDCLASE 

THLTVFFAKDMAJ^VArEAPS YDrb 

DNGFIPDSLLEDVN1KALDLVSDPEY11SILMKNKL 

DPEGLGIILLGPFLQEFFPDQGSSGPESFTVYHYN 

GLKQSNYNEKVMYVEGTAVVMGFEDPMLQTD 

DTPIKRCLQTKWPYffiLLWTTDRSPSLN 


3274 


A 


186 


1358 


RWHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 
GSRAPQPWRSFCGSVGAEGRMEKLRLLGLRYQ 
EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE 
LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 
QKLLTWLSVLECVEVFMEMGAAKVWGEVGRW 
LVIALIQLAKAVLRMLLLLWFKAGLQTSPPIVPL 
DRETQAQPPDGDHSPGNHEQSYVGKRSNRWRT 

t rwrnrncT t icn lxutv a T>(^f\\yx:f^T) r\r\f\VTtTCT2T CATTD 
LQNTPSLHbKrl W UAJrv v^KbuK^C^yJnlnbiil-»oA 1 r 

TPLGLQETIAEFLYIARPLLHLLSLGLWGQRSWK 

T>Xin T A /Tl/l/ri VTQT QT T ^nPfcTlT TRRPUl? T7T RUT? 
r W L*LAvj V V U V 1 oJ^oLl^u LJ KjvvJjL i l\jNJii>J>JiJjIvKJv 

TILLLYYLLRSPFYDRFSEARILFLLQLLADHVPG 
VGLVTRPLMDYLPTWQKIYFYSWG 


3275 


A 


575 


759 


HESQPTPQMMPLSAPSRAEELGQRPG 


3276 


A 


7 


258 


KAAGHRLLLAAGHPSMPSSDCLLWEGSLELRPL 
omsSLLVLVSTTCLFAFPRVPIAFESKSCLIYHCH 
CAFTVRHYMCSSHTG 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 

SSQGVHDQVLPTPNASSRVIVHVDLDCFYAQVE 

MISNPELKDKPLGVQQKYLVVTCNYEARKLGVK 
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X=Unknown, *=Stop codon, £=possible nudeotide deletion, 
\=possib!e nudeotide insertion 










KLMhT^RDAKEKCPQLVLVNGEDLTRYREMSYK 

VTELLEEFSPWERLGFDENFVDLTEMVEKRLQQ 

LQSDELSAVTVSGHVYNNQSINLLDVLHIRLLVG 

SQIAAEMREAMYNQLGLTGCAGVASNKLLAKL 

VSGVFKPNQQTXHLLPESCQHLIHSLNHIKEIPGIG 

YKTAKCLEALGINSVRDLQTFSPKILEKELGISVA 

QRIQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

VEAKNKIEELLASLLNRLCQDERKPHTVRLIIRRY 

SSEKHYGRESRQCPIPSHVIQKLGTGNYDVMTPM 

VDILMKLFRNMVNVKMPFrfl.TL^ 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

iwi\d i i> 1XJL/JT l>r OVJJtVJLCO I IS. 1 KJL&rLiD i 1 JNJF 

SKEKDINEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKQM 

QDEPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 

YMSSQKDYSYYLDNRLKDERISQGPKEPQGFHF 

TNSNPAVSAFHSFPNLQSEQLFSRNHTTDSHKQT 

VATDSHEGLTENREPDSVDEKITFPSDIDPQVFYE 

LPEAVQKELLAEWKRTGSDFHIGHK 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 

IGCGYGGLLVELSPLFPDTLILGLEIRVKVSDYVQ 

DRIRALRAAPAGGFQNIACLRSNAMKHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWRIISPTLLAEY 

AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPAIFRRIQDPVLQAVTSQTSLPGH 


3279 


A 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

PQELAERGVRIVSRGRTQLFALNPRSGSLVTAGRI 

DREELCAQSPLCVVNFNILVENKMKIYGVEVEn 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPFA 

RDADVGVNSLRSYQLSSNLHFSLDWSGTDGQK 

YPELVLEQPLDREKETVHDLLLTALDGGDPVLSG 

TTHIRVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGINGKLTYSFRNEEEKISETFQL 

DSNLGEISTLQSLDYEESRFYLMEWAQDGGAL 

VASAKVWTVQDVNDNAPEVBLTSLTSSISEDCL 

PGTVIALFSVHDGDSGENGEIACSIPRNLPFKLEK 

SVDbTYYHLLTTRDLDREETSDYMTLTVMDHGT 

PPLSTESHIPLKVADVNDNPPNFPQASYSTSVTEN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSSYVSDMSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPEILYPAL 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

RIPDILADLGSIKTPIDPEDLDLTLYLWAVAAVS 

CVFLAFVIVLLVLRLRRWHKSRLLQAEGSRLAG 

vrAorir VuVJUUVJKArLy I Y^HbVoLl ADSRKSH 

LIFPQPNYADTLLSEESCEKSEPLLMSDKVDANK 

EERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 

GTWPNNQFDTEMLQAMILASASEAADGSSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 
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VYIPGSNA1LTNAAGKRDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSVVAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQAHHAMEKMEEFVYKVWEGRWRVI 

PYDVLPDWLKDNDYLLHGHRPPMPSFRACFKSIF 

RIHTETGNIWTHLLGFVLFLFLGILTMLRPNMYF 

MAPLQEKVWGMFFLGAVLCLSFSWLFHTVYCH 

SEKVSRTFSKLDYSGIALLIMGSFVPWLYYSFYCS 

PQPRLIYLSlVCVLGISAILVAvJ WUKr A 1 PKriKy 1 

RAGVFLGLGLSGWPTMHFTIAEGFVKATTVGQ 

MGWFFLMAVMYITGAGLYAARIPERFFPGKFDI 

WFQSHQIFHVLVVAAAFVHFYGVSNLQEFRYGL 

EGGCTDDTLL 


3281 


A 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFPvFTNSMNQEKLA 

t/T r\ A fWTDTfif^vr^Tk DDT^I/l/A/l 7TJTD TP A TP A AHWl 

KLQAQ VRIGGKGTARRKKK V VHKTA 1 ADDKKL 

QSSLKKLAVNNIAGIEEVNMIKDDGTVIHFNNPK 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 

RICMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 

WQNEPFEDPHHGNGQFTEKRVYLNSKLPSWAR 

AVVPKIFYVTEKAWNYYPYTITEYTCSFLPKFSIH 

IETKYEDNKGSNDTIFDNEAKDVEREVCF 

EffERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QPIMCSYKLVTVKFEVWGLQTRVEQFVHKVVR 

DILLIGHRQAFAWVDEWYDMTMDDVREYEKN 

MHEQ1 NlKVCNQHobrVUDlbaHAy 1 i> 1 


3283 


A 


159 


547 


IKSKLNQQVEVQESEWRLTEAKGPTMGKESGW 
DSGRAAVAAWGGWAVGTVLVALSAMGFTSV 
GIAASSIAAKMMSTAAIANGGGVAAGSLVAILQS 
VGAAGLSVTSKVIGGFAGTALGAWLGSPPSS 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCbDCu 

SVLPLPGAQDTVTCIRCGFNINVRDFEGKWKTS 

WFHQLGTAMPMSVEEGPECQGPWDRRCPRCG 

HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 

EDS 


3285 


A 


123 


1535 


HRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVIYRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISSISFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATITEAC 

DGSDDIFGLSTDSLSRLRSPSVLEVREKGYERLKE 

ELAKAQRELKLKDEECERLSKVRDQLGQELEEL 

TASLFEEAHKMVREANIKQATAEKQLKEAQGKI 

DVLQAEVAALKTLVLSSSPTSPTQEPLPGGKTPF 

KKGHTRNKSTSSAMSGSHQDLSVIQPIVKDCKEA 

DLSL Y NbrKL WKDbf 1 JVIDK 1 Crr LUKx Y yj&Ulr r 

CLTFSKSELASAVLEAVENNTLSIEPVGLQPIRFV 

KASAVECGGPKKCALTGOSKSCKHRIKLGDSSN 

YYYISPFCRYRITSVCMFFTYIRYIQQGLVKQQDV 

DQMFWEVMQLRKEMSLAKLGYFKEEL 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPEVPPEEFRPFLAKMRGILKSIAS 



WO 01/57190 
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SEQID 
NO: 


Method 

• 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H=Hisn*dine, 
Msoleudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S=Sertne, 
T»Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, j 
X=Unknown, *=Stop codon, possible nudeotide deletion, 
\=possible nucleotide insertion 










ADMDFNQLEAFLTAQTKKQGGITSDQAAVISKF 
WKSHKTKIRESLMNQSRWNSGLRGLSWRVDGK 
SQSRHSAQIHTPVAIIELELGKYGQESEFLCLEFD 
EVKVNQILKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDGKC 
WCDSYVRPCILVRICDECNYGSYQGRCVICGGP 
GVSDAYYCKECTIQEKDRDGCPKIVNLGSSKTDL 
FYERKKYGFKKR 


3288 


A 


3 


428 


Ri WKh^ 

RGFPLRLQATEVRICPVEFNPNFVARMIPKVEWS 
AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 

EETES 


3289 


A 


1 


1743 


AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTQ 

EEWALLDPSQKNLYRDVMQETFKNLTSVGKTW 

KVQNIEDEYKNPRRNLSLMREKLCESKESrIHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHERADTGHKSSEYQEYGENPYRNKECKK 

AFSYLDSFQSHDKACTKEKPYDGKECTETFISHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVFISFSSIQYHKMTHTGEKPYECKQCGK 

AFRCGSHLQKHGRTHTGEKPYECRQCGKAFRCT 

SDLQRHEKTHTEDKPYGCKQCGKGFRCASQLQI 

HERTHSGEKPHECKECGKVFKYFSSLRIHERTHT 

GEKPHECKQCGKAFRYFSSLHIHERTHTGDKPYE 

CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

AFISNYIRYHERTHTGEKPYQCKQCGKAFIRASS 

CREHERTHTINR 


3290 


A 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS 

RRSPAARPP VPAPP ALPRGRPGTEG STSLS APA VL 

WAVAWWWSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDGITNKLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEFIQGEALDPKHVCNPAIFRLIARQLAKIHA 

IHAHNGWKSNLWLKMGKYFSLIPTGFADEDIN 

KRFLSDIPSSQILQEEMTWMKEILSNLGSPWLCH 

NDLLCKNIIYNEKQGDVQFEDYEYSGYNYLAYDI 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSHEFDFLGYAIVRFNQYFKMK 

PEVTALKVPE 


3291 


A 


102 


839 


PEAQTSA\n.AREKGrn,PTMRHEAPMQMASAQD 

ARYGQKDSSDQNFDYMFKLLnGNSSVGKTSFLF 

RYADDSFTSAFVSTVGIDFKVKTVFKNEKRIKLQI 

WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 

SFNAVQDWSTQIKTYSWDNAQVILVGNKCDME 

DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 

TFERLVDIICDKMSESLETDPAITAAKQNTRLKET 

PPPPQPNCAC 


3292 


A 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGfflSPAKDTSLQ - 
QRTPAEMSPVLHFYVRPSGHEGAASGHTRRKLQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E==Ghitaroic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Hsoleuclne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, <£=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=VaIine, W«Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
possible nucleotide insertion 










GK1JELQGVETELCYNVNWTAEALPSAEETKKL 

MWLFGCPLLLDDVARESWLLPGSNDLLLEVGPR 

LNFSTrTSTNIVSVCRATGLGPVDRVETTRRYRLS 

FAHPPSAEVEAIALATLHDRMTEQHFPHPIQSFSP 

ESMPEPLNGPINILGEGRLALEKANQELGLALDS 

WDLDFYTKRFQELQRNPSTVEAFDLAQSNSEHS 

RHWFFKGQLHVDGQKLVHSLFESIMSTQESSNP 

NNVLKFCDNSSAIQGKEVRFLRPEDPTRPSRFQQ 

QQGLRHVVFTAETHNFPTGVCPFSGATTGTGGRI 

RDVQCTGRGAHWAGTAGYCFGNLHIPGYNLP 

WEDLSFQYPGNFARPLEVAIEASNGASDYGNKF 

GEPVLAGFARSLGLQLPDGQRREWIKPIMFSGGI 

GSMEADfflSKEAPEPGMEWKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 

NRVIRACVEAPKGNPICSLHDQGAGGNGNVLKE 

LSDPAGAIIYTSRFQLGDPTLNALEIWGAEYQESN 

ALLLRSPNRDFLTHVSARERCPACFVGTITGDRRI 

VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 

VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA 

LERVLRLPAVASKRYLTNKVDRSVGGLVAQQQC 

VGPLQTPLADVAWALSHEELIGAATALGEQPV 

KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 

CSGNWMWAAKLPGEGAALADACEAMVAVMA 

ALGVAVDGGKDSLSMAARVGTETVRAPGSLVIS 

AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 

QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 

ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 

NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 

DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 

VSVNGAWLEEPVGELRALWEETSFQLDRLQAE 

PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 

GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 

DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 

SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 

CNGCQLLALLGWVGGDPNEDAAEMGPDSQPAR 

PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 

MEGAVLPVWSAHGEGYVAFSSPELQAQIEARGL 

APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 

DGRHLAVMPHPERAVRPWQWAWRPPPFDTLTT 

SPWLQLFINARNWTLEGSC 


3293 


A 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRERV 

AMHYQMSVTLKYElKKLIYVHLVimLLVAKMS 

VGHLRLLSHDQVAMPYQWEYPYLLSILPSLLGLL 

SFPRNNISYLVLSMISMGLFSIAPLIYGSMEMFPA 

AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 

HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

LRSGKEAKILQHFGDGLCRMLDERLQRHRTSGG 

lJJtiArlJbFbufiNSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVILLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

HRNLVLRTHQPARYSLTPEGLELAQKLAESEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVQQ 



PCT/US01/04098 



SEQXD 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!aiiine OCysteine, D=AspartJc Add, 
E=Glutamic Acid, FHPhenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leudne, M=Methionine, 
N^Asparagine, P=ProIine, Q=Glutamine, R-Arginine, S=Serine, 
T^Tnrcooine, V«Valine, W=»Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










QPLELRPGEYRVLLCVDIGETRGGGHRPELLREL 

QRLHVTHTVRKtHVGDFVWVAQETNPRDPANP 

GELVLDHIVERKRLDDLCSSIIDGRFREQKFRLKR 

CGLERRVYLVEEHGSVHNLSLPESTLLQAVTNTQ 

VIDGFFVKRTADIKESAAYLALLTRGLQRLYQGH 

TLRSRPWGTPGNPESGAMTSPNPLCSLLTFSDFN 

AGAIKNKAQSVREVFARQLMQVRGVSGEKAAA 

LVDRYSTPASLLAAYDACATPKEQETLLSUKCG 

RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 

PGKGAPEVKEMAWWKSWIEQEGVTVKSSSHFN 

PDPDAETLYKAMKGIGTNEOAHDVLTKRSNTQR 

QQIAKSFKAQFGKDLTETLKSELSGKFERLIVAL 

MYPPYRYEAKELHDAMKGLGTKEGVIIEILASRT 

KNQLREMKAYEEDYGSSLEEDIQADTSGYLERI 

T VCT T OGSRDDVSSFVDPALALQDAQDLYAAGE 

KIRGTDEMKFITILCTRSATHLLRVFEEYEK1ANK 

SIEDSIKSETHGSLEEAMLTVVKCTQNLHSYFAE 

RLYYAMKGAGTRDGTLIRNIVSRSEIDLNLIKCH 

FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAA1PLRGDGS 

GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 

FLPSSKPASEVIMEYSWKVDFLKGMLQAEKLTSS 

SEKALANQFLAPGRVPTTARERVPATKTVHLQS 

r ARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 

QPVSEKQSAAELDLVLQRHQNLQEKLAEEMLGL 

ARSLKTNTLAAQSVIKKDNQTLSHSLKMADQNL 

EKLKTESERLEQHTQKSVNWLLWAMLIIVCFIFIS 

MILFIRJMPKLK 


3297 


A 


46 


617 


HKQPAGFLGLWLGTETYTISFPGPETFGLGLSHA 

TGIPGSPACRQPVVGLHSLHNYRMAMVSAMSW 

VLYLWISACAMLLCHGSLQHTFQQHHLHRPEGG 

TCEVIAAHRCCNKNRIEERSQTVKCSCLPGKVAG 

TTRNRPSCVDASIVIGKWWCEMEPCLEGEECKTL 

PDNSGWMCATGNKIKTTRIHPRT 


3298 


A 


157 


748 


IQPPDPRNMTLAAYKEKMKELPLVSLFCSCFLAD 

PLNKSSYKYEADTVDLNWCVISDMEV1ELNKCT 

SGQSFEVBLKPPSFDGVPEFNASLPRRRDPSLEEIQ 

KKLEAAEERRKYQEAELLKHLAEKREHEREVIQ 

KAIEENNNFIKMAKEKLAQKMESNKBNREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 

GGAPRRRTPVTMWRLLARASAPLLRVPLSDSWA 

LLPASAGVKTLLPVPSFEDVSIPEKPKLRFIERAPL 

VPKVRREPKNLSDIRGPSTEATEFTEGNFAILALG 

GGYLHWGHFEMMRLTINRSMDPKNMFAIWRVP 

APFKPITRKSVGHRMGGGKGAIDHYVTPVKAGR 

LWEMGGRCEFEEVQGFLDQVAHKLPFAAKAVS 

RGTLEKMRKDQEERERNNQNPWTFERIATANML 

GIRKVLSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


fvaggprgsgsaaetmpeirvtplgagqdvgrs 
cilvsiagknvmlix:gmhmgfnddrrfpdfsyi 
tqngrltdfldcvnshfhldhcgalpyfsemvg 
ydgpiymthptqaicpilledyrkiavdkkgean 
fftsqmikdcmkkvvavhlhqtvqvddeleika | 



WO 01/57190 



PCT/US01/04098 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=*Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, 0=Glyciue, H=Histidine, 
I=Isoleucine, KpLysine, L=Leucine, M=Methlonine, 
N=Asparagine t P=ProIine, Q=Glutamine, R=Arginine, S^Serine, 
T^Threonine, V=Valine, W=*Tryptophan, Y=Tyrosine, 
X=Unknown, ^top codon, /=possible nudeotide deletion, 
\=possible nucleotide insertion 






i 




YYAGHVLGAAMFQIKVGSESVVYTGDYNMTPD 

RHLGAAWIDKCRPNLLITESTYATTIRDSKRCI^ 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETFWERMNLKWIYFSTGLTEKANHYYKLFIPW 

NQKIRKTFVQRNMFEFKHIKAFDRAFADNPGPM 

VWATPGMIJ1AGQSLQIFRKWAGNEKNMVIMP 

GYCVQGTVGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AKKMEFLKQKIEQELRVNCYMPANGETVTLPTS 

PSWGISLGLLKMMAQGLLPEAKKPRLLHGTLI 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 

HDTRKEQETALRVYSHLKSVLKDHCVQHLPDGS 

VTVESVLLQAAAPSEDPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDAYGKELFDKANKHHFLHSLALLGWHCRKP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINKAG 

KLQSQLRTTVVAAAAFLDAFQKVADMATNTRG 

GTREIGSALTmCMRIIRSIEAKLRQFSSALIDCLI 

NPLQEQMEEWKKVANQLDKDHAKEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALffiERGRFCTFISMLRP 

VIEEEISMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQ\OLDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRLSSVSSHDSGFISQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 

M 


3303 


A 

A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 

HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 

DLNKDGCITKEEMLDIMKSIYDMMGKYTYPALR 

EEAPREHVESFFQKMDRNKDGWTIEEFIESCQK 

DENIMRSMQLFDNVI 


3304 


A 


40 


432 


ISEAASGAFQAR*FYQM\LEQKTDALGKQSVNRG 
FTKDKTLSSIFNIEMVKEKTAEEIKQIWQQYFAA 
KDTVYAVTPAEKFDLIWNRAQSCPTFLCALPRRE 
GYEFFVGQWTGTELHFHCTYKYSDPEGKA 


3305 


A 

A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVVVVLKVV 
GMTLFLLYFPQ1TMCSNDGFTTTRSYGTVSQIFGS 
RSPSPNGFITTRSYGTVCPKDWEFYQARCFFLIHL 
*\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVWYPAT 

ALADNKPVAPDRRISGHVGIIFSMSYLESKGLLA 

TASEDRSVRIWKGGDLRVPGGRVQNIGHCFGHS 

ARVWQVKLLENYLISAGEDCVCLVWSHEGEILQ 

AFRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 

WHL VGRGYRGLG/DLGSLLQVP* * ARYTQGCDS 

u WLLA lAUoJJ T i Kur V oL KKu^ V LOAAAKajt* 1 

FPVLLPAGGSSWSRGLRTVCYGQWGRSCQGCPH 
QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS 
AQKAELIALTQAIRWGKDINVNTDSRYAFATVH 
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SEQQ) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Ptaenylalanine, G=Glyciae, H=Histidine, 
I=Isoleucine, K=Lysine, L-Leudne, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glntamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VRGAICQERRLLTSAHCAIKNKNPPSSKPNRSSS\F 

WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 

DFTKVKPHQAGYKYLLVLVDTFSGWTEAFATK 

NETVNMVVKFLLNEIIPRHGLPVAIGSDNGPAFA 

LSIV*SVSKALNIQWKLHCAYRPQSSGQVERMNC 

TLKNTLTKLILETGVNWVSLLPLALLRVRCTPYW 

AGFLPFEIMYGRVLPILPKLRDAQLAKISQTNLLQ 

YLQSP 


3308 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 
DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 
MEQRRFSDI1FHPWKKEENGNQSRVIPYTITLTNP 

t ct fTST a m m T?T"/-\ r r r K r\.ns a arvnciT?r*\r\ ttt\ a t>i tt <t>t t 
i-jlji irw ini v ivu lyi jlyx a xvrvo\;j-iOJU«v> i v iur\J-j v Jbin 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 
RKQPWGLVKTFffiKNFWSGLEDYFRHL 


3309 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDnFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3310 


A 


2 


1198 


SPLCHPGLSRER/S*SEAKLRSGRYC*JCRQVEAPL 

*RPGL*TMAASDTERDGLAPEKTSPDRDKKKEQS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRHESKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

KKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

MDAQEALARRLERAKKLQEQREKEMVEKQKQQ 

EIAAAAAATGGSVLNVAALLASGTQVTPQIAMA 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 

AEQEKKRKMLWQGKKEGDKSQSAGNMGKN 


3311 


A 


177 


4 


PIQIPPRITPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 
PGPAHDFPPLSAVLSGHTKT 


3312 


A 


3 


426 


LESPRH*PPCWGPL1WALTVSSVPSPTPELSCILKS 

P/RPACPV/PGLWPSLLSPAPPQSSGPLLGLSPCPG 

AGQWPSPLSPAPPPSSDPLSGLSPCPGAGPRSSP\S 

ASAPCRAVPLSPRRLTWPPHLQVGILIPTGRPWK 

NL 


3313 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3314 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3315 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLQCKASRGG*GKGPAPTR*EGGPGSAP 
APLPASSGCSLFPDSSPWTPPPPAPGAAAAQP* *T 
PRCPAALRAGAHIGRVGRPY 


3316 


A 


3 


2307 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS 

KSNSMLQKPTVAYVRPMD GQESMEPKLSSEHYSS 

QSHGNSMTELKPSSKAHLTKLKIPSQPLDASASG 

DVSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 

FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

LKDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alauine OCysteine, D=Aspartic Acid, 
E=Glutamlc Add, ^Phenylalanine, G=Glycine, H=>Histidine, 
Msoleudne, K=Lysine, L=Leuclne, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=TJnknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SDSEANEPSQSASPEPEPPPTNKWQLDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGR\APKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

KffiSETPVDLASSMPSSRHKAATKGSRKPNIKKES 

KSSPRPTAEKKKYKSTSKSSQKSREIIETDTSSSDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEKELLSPLSEPDDRYPLIVKIDLNLLT 

RIPGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

KVSNKGKJIKHKNEDDNRASESKKPKTEDKNSA 

GHKPSSNRESSKQSAAKEKDLLPSPAGPVPSKDP 

KTEHGSRKRHSQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

TLDSSKPRRTKLVFDDRNYSADHYLQEAKKLKH 

NADALSDRFEKAVYYLDAWSFIECGNALEKNA 

QESKSPFPMYSETVDLI 


3317 


A 


496 


2 


NLLQDEKLVHSYPYDWRTQETCGYIVPARQWFI 

N\TRDKTAAKELLKKVKFIPGSALNGMVEMMD 

RRPYWCISRQRVWGVPIPVFHHKTKDEYLINSQT 

TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 

GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


3318 


A 


2 


512 


AWHEGDSRSDQCHHPYNYGFDYYYGMPFTLVD 

SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 

GKLSGWVSVPWLLIFSMILFIFLLGYAWFSSHTSP 

LYWDCLLMRGHEITEQPMKAE\RAGSIMVKEAIF 

LFRKGHSKGKLFLLFFLPFLQVHKTFPTTDGFHW 

AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAP\SFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 


3320 


A 


4037 


3432 


QMSEAVAEKMLQYRRDTAGWKICREGNGVSVS 
WRPSVEFPGNLYRGEGIVYGTLEEVWDCVKPAV 
GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 
MKLISPRDFVDLVLVKRYEDGTISSNATHVEHPL 
CPPKPGFVRGFNHPCGCFCEPLPGEPTKTNLVTFF 
HTDLSGYLPQNWDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
KGPGSEGTP 


3322 


A 


1 


420 


ATVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 

ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 

VADHKNLEVIVTNGYDKDGFVHDIQNDIHASSSL 

NGRSTVHVKPIDENLGQTGKSAVCIHQDINDDH 

VEDVT 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF*LSFL*FPGLARAKSIP 
TKTY SNE WTL WYRPPDILLGSTDYSTQIDMW* G 
QVEVWQGPCGKGGGLVTTATQPAAFLFTVPSLP 
RGVGCIFYEMATGRPLFPGSTVEEQLHFEFRILSE 
EAWALCAVETHR 


3324 


A 


1276 


466 


PGSTHASARITIY*L*nLSNATEVDNNFSKPPPFFP 
AGAPPASSSSSSSSSSPPTVSTAPPLIPPPGFPPPPG 
APPPSL1PTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 



WO 01/57190 



PCT/US01/04098 



SEQH> 1 ] 
NO: 


Method 


Predicted 1 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (Alanine OCysteinc, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Hlstidine, 
Msoleucinc, K=Lyslne, I>Leucine, M=Methionine, 
i\r-Acnarflmnp P=ProIine. 0=GIutamint, R-Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










SSSPRDRDRER*RTRERERERDHSPTPSVFNSDEE 
RYRYREYAERGYERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHKHKKSKR 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCN1 

SLPGEHNANLISVL**GEQGCA*NVFfflSFS*AHN 

R^ILLSroFDfflTRTGKIYDDHRKFTLRILYDQTGR 

PILWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSnCYSAFVSFQSVMLLLHS 

QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 

rJYYRNTYTPPDSSTSFIODYSRDGRLLOTLHLGTG 

RRVLYKYTKQARLSEVLYDTTQVTLTYEESSGD 

LSDSSTLIA*LLTVFVLVPAGPLIGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVINETPLPIDLYRYV 

DVSGRTEQFGKFSVI>m)LNQVITTTVMKHTKIF 

SANGQVIEVQYEILKAIAYWMTIQYDNVGRMVI 

CDIRVGVDANITRYFYEYDADGQLQTVSVNDKT 

QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRGNDIFEYNSNGLLQ 

KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 

L1AMELSSGEEYYVACDNTGTPLAVFSSRGQVIK 

EILYTPYGDIYHDTYPDFQVIIGFHGGLYDFLTKL 

VHLGQRDYDWAGRWTTPNHHIWKQLNLLPKP 

FNLSTKLKYGIFHFLFLILCLTDIRSWLELFGFQL 

HNVLPGFPKPELENSPSI*QMSNSMLHLLCASLS* 

mGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 

GGKQPRFAAVPSVFGKGIKFAIKDGIVTADnGVA 

NFDSRRLAAILNNAHYLENLHFTIEGRDTHYFIK 

LGSLEEDLVLIGNTGGRRILENGVNVTVSQMTSV 

LNGRTRRFADIQLQHGALCFNIRYGTTVEEEKNH 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 

GEKQQLLSTGRVQGYDGYFVLSVEQ 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQKA 

NLGPCRRKRLQTLMRLAAGFQYSSHKDPSLSAK 

EKHTDYHNEARGPWPGWVG*RTADGSCGRGPD 

fiAHHPGPKSSSWRASRLLPGLGGSHHLDAYVGR 

DLECGTPAPLQLEBPPQPRGHPAPIPTGQAGPRDS 

GPGASP*VETRPLTDGRR*PGVRPVGWTPAHPAG 

TLRPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 

AVPKHRAWRTPLCSQ 


3327 


A 


1 


'Ho 


' CSECGRSFCBCKSKFIfflORTHTGEKPYECNQCGK 
SFCQKGTLTVHQRTHTGEKPYECNECGKNFYQK 
LHLIQHQRTHSGEKPYECSYCGKSFCQKTHLTQH 
QRTHSGERPYVCHDCGKTFSQKSALNDHQKIHT 

GVKLY 


3328 


A 


1 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENELDED 
MHQJOAREMNLSETAFIRKLHPTDNFAQRSCFGL 
TWFTPTTDLOILTSSILPSIL 


3329 


A 


45 


419 


EELSCWQIWQQIANDLTRCQDSMINNSQCHKQG 
DFPYQVGTELSIQISEDENYIVNKADGPNNTGNP 
EFPILRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
QCKKGVDPIGWISHHDGHRVHKR 


3330 


1 A 


64 


430 


FWRNFTGLAPAAAVATTTSSSTMRFTSISNSLTST 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanIne OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=ffistidine, 
I=Isoleucine> K-Lysine, L^Leutine, M=Methionine, 
N»Asparagine, PHProline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W^Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










AAIGLSFTTSTTTTATFTO^ 

LLSRGFENLWYTSTVSWTTPVMTYGHLEGLIN 

EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKIP 
PGTPIYECNSRCQCGPDCPNRIVQKGTQYSLCIFR 
TSNGRGWGX^TLVKKRMSFVMEYVGEVITSEE 
AERRGQFYDNKGITYLFDLDYESDEFTVDAARY 


3332 


A 


25 


461 


PAADFVLQARPTRADILGIHSKYDEVRKAGACFY 

KMTGLGPGPQALYNGEPFKHEEMNIKELKMAVL 

QRMMDASVYLQREVFLGTLNDRTNAIDFLMDR 

NNVWRINTLILRTNQQYLNLLSTSVTADAEDFS 

TFFFLDSQDKSA 


3333 


A 


317 


54 


AWEFLPPLTSCPLWAPGTKJiKTILEARSGLGPnC 
AYPRLGPPTPGEPEAPAQDRTFHCEICNVKVNSK 
VQLKQfflSSRRHEIVDPV 


3334 


A 


304 ' 


410 


AGPSLPSNLRQIFQSLPPFMDILLLLLFFMIIFAI 


3335 


A 


19 


418 


VESRNSRVQPRVRLNDRTNAIDFLMDRNNVVPRI 
NTLILRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKSAVIAKNMYYLTQDDESIISAATLWIIADFDK 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSS YS SDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLLIMKDESLY 

QGLREDTLRLHQLVETVELKIPEENQPPSKQVKP 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

YVTIRSRLSASVQDILGSVTEKLQYSEEPAGREDS 

LILVAVSSSGEKVLLQPTEDCVFTALGINSHLFAC 

TRDSYEALVPLPEEIQVSPGDTEIHRVEPEDVANH 

LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAWALLLHYSIDEAE 
CFEKACRILACNDPGRRLIDQSFLAFESSCMTFGD 
LVNKYCQAAHKLMVAVSEDVLQVYADWQRWL 
FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNIRRGGSDTNLNFDVPD 
GILDFHKVKLTADSLKQKILKVTEQIKIEQTSRDG 
NVAEYLKLVNNADKQQAGRIKQVFEKKNQK 


3339 


A 


1 


665 


AAAASNWGLITNIVNSIVGVSVLTMPFCFKQCGI 

VLGALLLVFCSWMTHQSCMFLVKSASLSKRRTY 

AGLAFHAYGKAGKMLVETSMIGLMLGTCIAFYV 

VIGDLGSNFFARLFGFQVGGTFRMFLLFAVSLCI 

VLPLSLQRNMMASIQSFSAMALLFi'TVFMFVIVL 

SSLKHGLFSGQWLRRVSYVRWEGVFRCIPIFGMS 

FACQSQVLPTYDSLDEPSV 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
YISKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVIKRTPRKYLAEIVLIDDFSNKEHLKEKLDEYI 
KLWNGLVKVFRNERREGLIQARSIGAQKAKLGQ 
VLIYLDAHCEVAVNWYAPLVAPISKDR 


3349 


A 




O 1 

z 


NL1 WWPLFRDVSFYIVDLIMLIIFFLDNVIMWWE 
SLLLLTAYFCYVWMKFNVQVEKWKQMINRN 
KWKVTAPEAQAKPSAARDKDEPTLPAKPRLQR 
GGSSASLHNSLMRNSIFQNKJHTLDPHV 


3343 


A 


1 


385 


FRVDNSEEWKDVFIISSERSFKLDSLKCGTWYKV 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCys trine, D=Aspartic Acid, 
E=GIutamic Add, ^Phenylalanine, G==Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leudne, M-Methionine, 
N=Asparagine, P^ProlIne, Q=Glutamine, R=Argtnine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y»Tyrosine, 
X^XJnknown, *=Stop codon, ^possible nudeotide deletion, 
\=possible nucleotide insertion 










KLAAKNSVGSGRISEIffiAKTHGREPSFSKDQHLF 
THINSTHARLNLQGWNNGGCPITAIVLEYRPKGT 
WAWQGLRANSSGEVFLTELREATWY 


3344 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


AGIRHEAPPTTSNRHRRQIDRGVTHLNISGLKMP 

RGIAIDWVAGNVYWTDSGRDVIEVAQMKGENR 

KTLISGMIDEPHAIVVDPLRGTMYWSDWGNHPK 

IETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 

LYWADAKLSVIGSIRLNGTDPrv'AADSKRGLSKP 

FSroVFEDYIYGVTYINNRVFKIHKFGHSPLVNLT 

GGLSHASDWLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPPPD 

APRPGTCNLQCFNGGSCFLNARRQPKCRCQPRY 

TGDKCELDQCWEHCRNGGTCAASPSGMPTCRCP 

TGFTGPKCTQQVCAGYCANNSTCTVNQGNQPQ 

CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 

GSRQCRCTAYFEGSRCEVNKCSRCLEGACWNK 

QSGDVTCNCTDGRVAPSCLTCVGHCSNGGSCTM 

NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 

SILIP 


3347 


A 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHVPPCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITG\SHRARPENGFENIF 


3348 


A 


1 


1171 


LSKITMPVICNEPLSFIQRLTEYM*HTYF1HRPSSL 

SDPVDRMQCVAAFAVSAVASQWERTGKPFNPLL 

GETYELVRDDLGFRLISEQVSHHPPISAFHAEGLN 

NDFIFHGSIYPBCLKFWGKSVEAEPKGTITLELLEH 

NEAYTWTNPTCCVHNIIVGKLWIEQYGNVEIINH 

KTGDKCVLNFKPCGLFGKELHKVEGYIQDKSKK 

KLCALYGKWTECLYSVDPATFDAYKKNDKKNT 

EEKKNSKQMSTSEELDEMPVPDSESVFDPGSVLL 

WRIAPRPPNSAQMYNFTSFAMVLNEVDKDMESV 

IPKTDCRLRPDIRAMENGEIDQASEEKXRLEEKQ 

RAARKNRSKSEEDWKTRWFHQGPNPYNGAQD 

W1YSGSYWDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQKIKCLNNKFTPFPTTEKK*SQS 
VRPP*SNR1Y*ILQS*NISFS*LPN*NFASSSGKYLR 
TQKIKCLNNKFTPFPTTEKK 


3350 


A 


1 


712 


GAPAQDCICLPFPFHSSFLESDIRKPARRKIQTTNP 

DFLLLLFMSVPVVSAPPFCPPAEGSRDGRPKASV 

ARPAAVHEHHSPRDCGHLPDVIRSSLGGWQPH*P 

AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 

GWPGPGQAWRVRVPGPHPLCPPASPPSPVQQ**E 

SVAAGSGLPGCVLCAAGRRPGPLPLLCVEVGQA 

LPPGAWVSSSGQRPGLTHPLAYSHGCVPSEG 


3351 


A 


1 


428 


MAAVVAATALKGRGARNARVLRGBLAGATANK 

ASHNRTRALQSHSSPEGKEEPEPLSPELEYIPRKR 

GKNPMKAVGLAWAIGFPCGILLFILTKREVDKDR 

VKQMKARQNMRLSNTGEYESQRFRASSQSAPSP 

DVGSGVQT 


3352 


A 


2 


841 


RTLFRGRRRREDDRISRPHPSTAESKAPTPKFDLL 
ASNFPPLPGSSSRMPGELVLENRMSDWKGVYK 



WO 01/57190 PCT/US01/04098 



SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=*Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine } H=Histidine, 
I-Isoleucine, K=Lysine, LHLeucine, M-Methionine, 
N=«Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=»Threonine, V«=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
Y=possibIe nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 

CAAELTALSTTQQEKDLIEDSSVQKDGLNQTnP 

VSPPSTTECPSRASTASPCNNNINAATAVALQEPR 

KLSYAEVCQKPPKEPSSVLVQPLRELRSNVVSPT 

KNEDNGAPENSVEKPHEKPEARASKDYSGFRGN 

IIPRGAAGKIREQRRQFSHRAIPQGVTRRNGKEQ 

YVPPRSPK 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 

PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 

SGPGQRVCVIDEIGKMELFSQLFIQAVRQTLSTPG 

THLGTIPVPKGKPLALVEEIRNRKDVKVFNVTKE 

NRNHLLPDIVTCVQSSRK 


3354 


A 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEWER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRVVAEELENVRILP 

HTVLYMADSETFISLEECRGHKRARKRTSMETA 

LALEKLFPKQCQVLGIVTPGIWTPMGSGSNRPQ 

EIEIGESGFALLFPQBEGIKIQPFHFIKDPKNLTLER 

HQLTEVGLLDNPELRWLVFGYNCCKVGASNYL 

QQWSTFSDMNIILAGGQVDNLSSLTSEKNPLDI 

DASGWGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNTIGFMFACVGRGFQYYRAK 

GNVEADAFRKFFPSVPLFGFFGNGEIGCDRIVTG 

NFILRKCNEVKDDDLFHSYTTIMALIHLGSSK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERJVCVMGPIDDSVASLVIAQLLFLQSESN 

KKPIHMYINSPGGVVTAGLAIYDTMQYILNPICT 

WCVGQAASMGSLLLAAGTPGMRHSLPNSRIMIH 

QPSGGARGQATDIAIQAEEIMKLKKQLYNTYAKH 

TKQSLQVIESAMERDRYMSPMEAQEFGILDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


F>TYNFCRNLHMPSFLV*PGMCGLLAKHLSFHIVG 
AFLIT/LGVAALCKFAVA*PRKKAYADFYRNYN* 
IKEFEVRKANISQSTK 


3357 


A 


1 


403 • 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RIRIQREHTAVLKIEGWYARDETEFYLRMICANV 
YKANNNWTPVLTPDKTR\HV[WRKVTQAHGISI 
MVRAQFRT^PADAIGHRIRMML*PSRMYTTEPS 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDIESPKRSIRDSGYIDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDWL 

RGSSDGRGSDSESDLPHRKLPDVKKDDMSARRT 

SHGEPKSAVPFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKSWSTATSPAGLGKKALQDYGPRT\PV 

S\DDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

LINNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLLAGEDGTSERRKSDCTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQYffiRFTIS 

EAVLERLEMPKILERSHSTEPNLSSFLNDPNPMK 

YLRQQSLPPPKFTATVETTIARASVLDTSMSAGS 

GSPSKTVTPKAVPMLTPKPYSQPKNSQDVLKTFK 

VDGKVSVNGETVHREEEKERECPTVAPAHSLTK 

SQMFEGVARVHGSPLELKQDNGSIEINIKKPNSV 

PQELAATTEKTEPNSQEDKNDGGKSRKGNBELAS 

SEPQHFTTTVTRCSPTVAFVEFPSSPQLKNDVSEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=A!anine OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleudne, K=Lysine, L=Leudne, M-Metnionine, 
N=Asparagine, P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y-Tyrosine, 
X-Unknown, *=*Stop codon, possible nudeotide deletion, 
V=possible nudeotide insertion 




■ 






KDQKKPENEMSGKVELVLSQKWKPKSPEPEAT 

LTFPFLDKMPEANQLHLPNLNSQVDSPSSEKSPV 

TTPFKFWAWDPEEERRRQEKWQQEQERLLQER 

YQ\KEQDK\LKEE\WEKAQKEVEEEERRYYEEEP* 

II\EDPWPFTVSSSSADQLSTSSSMTEGSGTMNKI 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 

tydt "prrvriCT Tun a t a xjc/^XTDVcvnArtrcnuoT TYT 
JJlxLitS£SJvvJoL« 1 iSijAJLrAJtioiJJN Jr V oJSAJ V j^s^uriK^iA) 1 

EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 

KPKTLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGAAMHETLNLYFfflQCFRCGMCKGQLGDA 


3359 


A 


3 


368 


EVTASREGRGACAWECGSSRGPWGLLRGTFAPV 

RAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR 

AWAGRATSM*TSSYSSEYQPQTP*ALVTLPPRSY 

VI T TUT T TI TLTT TJTJ/"\TT tUD 


3360 


A 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAADYV 
RSKDFRDYLMSTHFWGPVANWGLPIAAITDMK\ 
KSPEIISRRMTFAL*CYSLTFVRFAHYVQ\PWNWL 
MLGCHTAVDFDQLISSMPCISHGMTASASAL 


3361 


A 


4619 


532 


LLLGRANSPPYNSVVRTLPPATLLLRRAGWESF 

WSCQSRSPWPPRPEVRAPAKGPRGVAGAAGACS 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PEPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQffiESLGFCSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKKKNKYFWQNFR 

KNQKGIMRQTSKGEDVGYVASEITMSDEERIQL 

MMMVKEKMITIEEALARLKEYEAQHRQSAALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KRLHKLVNSTRRVRKKLlRVEEMBtKP\STEGGEE 

HVFENSPVLDERSALYSGVHKKPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLIKPPKKMGTFFSYPEEEKAQKVSRSLTEGEM 

KKGLGSLSHGRTCSFGGFDLTNRSLHVGSNNSDP 

MGKEGDFVYKE VIKSPTA SRISLGKK VKS VKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSED\EEKPKRPTRRRRK 

GRPPQPKSVEDLLDRINLKEHMPTFLFNGYEDLD 

TFKLLEEEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS*CYESS 

ENLENGKTRKASLLSAKSSTEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAP\DTSKS 

CDPPGC*LVLN\KNRRKPPSFPSCRSC\ETL\EGPQ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 

IVPEVPQKTTASSTKAQPLEQDSAVDNALLLTQS 

KRFSEPQKLTTKKLEGSIAASGRGLSPPQCLPRNY 

TKEGVDAEQRMQPKIPSQPPPVPAKKSRERLANG 
LHPVPMGPSGALPSPDAPCLPVKRGSPASPTSPSD 
CPPALAPRPLSGQALGSPPS1RPPPWLSELPENTS 
LQEHGVKLGPALTR\KVSCARGVDLETLTENKL\ 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
OGIutamic Acid, ^Phenylalanine, G=Glycine, H=HBstidine, 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










HAEGIRSSRREPYS*LRHGRCGI\PVEALVQRYAED 
LDQPERDVAANMDQIRVKQLRKQHRMABPSGGL 
TEICRKPVSPGCIS\SVSDWLISIGLPMYAGTLSTA 
GFSTL\SQVPSLSHTCLQEAG\ITEBRHIRK\LLSAA 
RLFKLPPGPEAM 


3362 


A 


1 


4653 


FRGGVGYAHTLHLLPFAGSSVVLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTKWDVSTTKARVAPEKKQDVGKFVELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

HIKPDQFTYTSDHFETIMKYAEKLIQEGKAYVDD 

TPGEQKAEREQRIESKHRK^IEKNLQMWEEMK 

KGSQFGHSCCLRAKIDMSSNNGCMRDPTLYRCK 

IQPHPRTGN*Y\>mYPTYDFACPIVDSlEGVTHAL 

RTTEYHDRDEQFYWIIEALGIRKPYIWEYSRLNL 

NNTVLSKRKLTWFVNEGLVDGWDDPRFPTVRG 

VLRRGMTVEGLKQFIAAQGSSRSVVNMEWDKI 

WAFNKKVIDPVAPRYVALLKKEV1PVNVPEAQE 

EMKEVAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFmWGM.NITKlHKNADGKIISLDAK 

LNLENKDYKKTTKWWLAETTHALPIPVICVTYE 

HL1TKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLKKGDIIQLQRRGFFICDQPYEPVSPYSCKEA 

PCVLIYIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEVVRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEVVRKLKTEKAPBCDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKKVEENLADW 

YSQVITKSEMIEYHDISGCYILRPWAYAIWEAIKD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLPIKLNQWCNWRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPWKGRKTEKEKFAGGDYTTTIEAF 

ISASGRAIQGGTSHHLGQNFSKMFErVFEDPKIPG 

EKQFAYQNSWGLTIRTIGVMTMVHGDNMGLVL 

PPRVACVQWIffCGITNALSEEDKEALIAKCNDY 

RRRLLSVNIRVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETKLQAILEDIQVTLFTRASEDLKTHMVVANT 

MEDFQKILDSGKIVQIPFCGEIDCEDAV1KKTTARD 

QDLEPGAPSMGAKSLCIPFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYGITSPIS 

LAAPKETDCVLTQK\L1\ETLKPFGGFLKKEEGTA 

SRRNFM r GKN*INLVKEWIRRNQ*KAKNLPQSVI\ 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Asparn*c Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Grycine, HHHistidine, 

N^Asparagine, P=Proline, Q=Giutamine, R=Arginine, S=Serine, 
^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










ENV\GGKJFT/1^GSYRUGEVHTKGADIDGVCVF 
APRHVDRSDFFT\SFYDKLKLQEEVKDLRAVEEA 
FVPVIKLCFDGIE1D1LFARLALQTIPEDLDLRDDS 
LLKNLDIRCRSLNGCRVTDEILHLVPNIDNFRLT 
LRAIKLWAKRIW^ 

CQLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPIITPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDE^ 

WSKLFEAPNl^QKYKHYIVLLASAPTENQRLEW 

VGLVESKimVGSLEKNEFm^^ 

ENPDKEEFRTMWVIGLVFKKTENSENLSVDLTY 

DIQSFTDTVYRQAIKSKMFEVDMKJAANIH^ 

QLHQLLPNHVLQKKJCKHSTEGVKLTALNDSSLD 

LSMDSDNSMSVPSPTSATKTSPLNSSGSSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKJPTP1YGVKRTSSPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 

VIKNSIKLRLNR 


3364 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRG/WQGPASRAPER 

PRNRHVVREKTGAEEQ/WKRRGKREL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTEVSTKNTPCSENKLDIQEKXLINQEKKMFRI 

RNRSYE)RDSEYLLQENEPDGTLDQKLLEDLQKK 

KNDLRYIEMQHFREKLPSYGMQKELVNLIDNHQ 

VTVISGETGCGKTTQVTQFILDNYIERGKGSACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTGIILQWLQSDPYLSSVS 

H1YLDEIPIERNLQSDVLMTVVKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPVVEYLL 

EDVIEKIRYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEAlYKERWPDWRELRRRYSAST\nDVIEM 

MEDDKVDLNLIVALIRYIVLEEEDGAILVFLPGW 

DNISTL1TOLLMSQVMFKSDKFLI1PLHSLMPTVN 

QTQVFKRTPPGVRKIVIATNIAETSITIDDVVYVID 

GGKKETOTDTQNNISTMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICINGS*EASLLGWTIQLPEIF/R 

GTPLEELCLQIKVLRLGGI/GLFLSRLMDPPSNEA 

VLLSIRQLVRSLNALDKQEELTPLGVHLARLPVEP 

HIGKM1LFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTVVNAFEGWEEA 

RRRGFRYEKDYCWEYFLSSNTLQMLHNMKGQF 

AEHLLGAGFVSSRNPKDPESNINSDNEKIIKAVIC 

AGLYPKVAKIRLNLGKKRKMVKVYTKTDGLVA 

VHPKSVNVEQTDFHYNWLIYHLKMRTSSIYLYD 

CTEVSPYCLLFFGGDISIQKDNDQETIAVDEWIVF 

QSPARL\HLVKRAWHMDERREEQIYQLLNSVQ 

AKNDKESEAQISWFAPEDHGYDKKYFFKE 


3365 


A 


439 


878 


ECCNVRPLRETDLLKMKRKPRASSPVVEEQPRA 

NTKETRKKKSFSQPMSASTKEESQDGRRKGK*L 

KGRARKKNAPQKSMALRILEEGSRPTPSGHSDQL 

NEEL*QNELQLEQ/PEGT*LEQQSEGTQPEQQSGR 

MPTISTLSLSSE 
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SEQID 
NO: 


Method 


Predicted 
beginning 

_» .1.. J J. 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Add, 
&=GIutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I~IsoIeucine, K=Lysine, I/=Leucine, M=Methionine, 
N^Asparagine, P=ProlIne, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=VaJine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 

KHAKKHLGFFRNNFGVREPYQILLDGTFCQAAL 

RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 

KDLYGAKLIAQKCQVRNCPHFKNAVSGSECLLS 

MVEEGNPHHYFVATQDQNLSVKVKKKPGVPLM 

FnQNTMVLDKPSPKTIAFVKAVESG\RLSQCMRK 

KVSNISKRNRV* *KTLNRGRRKKRKKISGPNPLS 

CLKKJOKKAPDT^ 

LSEKQNAEGE 


3367 


A 


40 


1467 


MLWGCRAKACWGPRLSDLVASLSPQRECISVHV 

GQAGVQIGNACWELFCLEHGIQADGTFDAQASK 

INDDDSFTTFFSETGNGKHVPRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 

VGKESEDLVLDRIRKLTDACSGLQGFLIFHSFGGG 

TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 

TAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDI 

CRRNLDIERPTYTNLNRLISQIVSSITASLRFDGAL 

NVDLTEFQTNLVPYPRIHFPLVTYAPIISAEKAYH 

FOT SVAFTTSSCFFPNSOMVKCDPR KGK YM A CC 

MLYRGDVVPKDVNVAIAAIKTKRTIQFVDWCPT 

GFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT 

AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPGPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTDGESSGSSSQKTTPEGSE 

LNIPHAGAWAQIPEETGLPQGRDTTQLLASEMV 

HLMMK\LKEKR\RAI*AQKKKMEAAFTKQRQKM 

GRTAFLTVVKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLADIKESMENPQAKW 

LKSPTTPIDPEKQGNLASPSEETLNEGEILEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSD\ 

SPRVPTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPBCNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETRRKTEEERQKKEDERARREFIR 

QEYMRRKQLKLMEDMDTVIKPRPQVVKQKKQR 

PKSIHRDHIESPKTPIKGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCGSRNGEKDWEN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHIIQNAL 

AHCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFRSLYTYCPETEEINKLTGIGPKSITKKM 

EEGLYKYNSDRKQFSHIPAKTLSASVDAITIHSHL 

WQTKRPVTPKKLLPTKA 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAL 
RLTLGGPDPRARPGIACLRPVRPFAGAQVFAERA 
GGALELLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Add, 
E=GIutamic Acid, ^Phenylalanine, G=GIydne, H=Histidine, 
1= Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nacleotide deletion, 
V=possible nudeotide insertion 










YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMVWKHGLLI 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 

YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEOLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIQHFR 

MSDDVHSLGKVTSDLAKRRKLTS\*GGLSEELGS 

ARRSGEVTLTKGDPGSLEEWETVVGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPKJDRISERAGHK 

CMATESVDGELSGCNAAILKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 

QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTIDSSGPSLTL 

PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVBLMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAVVNNHLEVARYMVQRGGCV 

YSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD 

WAQDSGGWTPIIWAAEHKHIEVIRMLLTRGAD 

VTLTDNEENICLHWASFTGSAAIAEVLLNARCDL 

HAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 

ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 

GVGNRAIRTEKUCRDVARGYENVPIPCVNGVDG 

EPCPEDYKYISENCETSTMNIDRNITHLQHCTCV 

DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 

PLIFECNQACSCWRNCKNRWQSGIKVRLQLYR 

TAKMGWGVRALQTBPQGTFICEYVGELISDAEAD 

VREDDSYLFDLDNKDGEVYCIDARYYGNISRFIN 

HLCDPNIIPVRVFMLHQDLRFPRIAFFSSRDIRTGE 

ELGFDYGDRFWDIKSKYFTCQCGSEKCKHSAEAI 

ALEQSRLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PDGRLIVSCSEDKTIKIWDTTNKQCVNNFSDSVG 

FAWVDFWSGTCIASAGSDQTVXVWDVRVNKL 

LQHYQVHSGGVNCISFHPSGNYLITASSDGTLKIL 

DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 

ADTQVLLWRTNFDELHCKGLTKRNLKRLHFDSP 

PHLLDIYPRTPHPHEEKVETVEDFFLHLLRLIQSL 

R*SICRSLLPLLWISFLLILPQQQKPWGLCQTRV 
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SEQID 
NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

oriH rpclHnp fit 
ttuu ICdIUUC UI 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

pCJJUUC 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamlc Acid, F=PhenylaIanine, OGlycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=5top codon, /^possible nucleotide deletion, 

\=nnccihlA n nt>tas\tiria i n cart Inn 

\— pohiiDie oucieonae insertion 










KRPVDIS*TLP*CHQNVCQQPRKRKQKT*VTSPV 

KVK/VSIPLAVTDALEHIMEQLNVLTQTVSILEQR 

LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMAIGIINWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKIRQVCQ 
NVYMKGCSPITLFKIVHYWPGAVAHAYNPSTLG 
GQVGAV QIT* GQEFETSLDYMVKPHL Y 


3375 


A 


3 


1051 


VPTQQILAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETVISLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKKAKVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKK1STWKQELLKLMDRHKKDCAREK 

PFKCQECGKTFRVSS\DL\IKHQRIHTEEKPYKCQ 

QCDKRFRWSSDLNJCHLTTHQGIKPYKCSWGGKS 

FSQNTNLHTHQRTHTGEKPFTCHECGKKFSQNS 

HLEKHRRTHTGEQPYTCSICPvRNFSRRSSLLRHQK 

LHL*REACPVSHFWKTF 


3376 


A 


137 


2329 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 

GVGDSEGGPRPLFCRKGALRQKVVHEVKSHKFT 

ARFFKQPTFCSHCTDFIWGIGKQGLQCQVCSFVV 

HRRCHEFVTFECPGAGKGPQTDDPRNKHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 

HVTVGEARNLIPMDPNGLSDPYVKLKLBPDPRNL 

TKQKTRTVKATLNPVWNETFVFNLKPGDVERRL 

SVEVWDWDRTSRNDFMGAMSFGVSELLKAPVD 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSPPSPSPSPTDPKRCFFG 

ASPGRLfflSDFSFLMVLGKGSFGKVMLAERRGSD 

ELYAIKILKKDVIVQDDDVDCTLVEKRVLALGG 

RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 

DLMYHIQQLGKFKEPHAAFYAAEIAIGLFFLHNQ 

GIIYRDLKLDNVMLDAEGHIKITDFGMCKENVFP 

GTTTRTFCGTPDYIAPEIIAYQPYGKSVDWWSFG 

VLLYEMLAGQPPFDGEDEEELFQAIMEQTVTYP 

KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 

IRAHGFFPLGFDWERLERL\EIPASFSRPRPCGPQR 

RGIFDKFFTRAAPAVLTPPARLVLDSIDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSWILNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETOKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPBLIIEG 

FLLFNYKPLDTIWNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 

RRNTTNPS/CK* IRKLQGVI 


3379 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKMLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPILIIEG 

FLLFNYKPLDTIWNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEVV 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 



WO 01/57190 



PCTVUS01/04098 



SEQH) 
NO: 


Method 


Predicted 
beginning 

uUClcOuuc 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D^Aspartic Acid, 
E=Glutamie Add, ^Phenylalanine, G=Glyrine, H=Histidine, 

T — Tcnlpiij*inp VsT vclnA IssI ^n*»ln(k Hffs=lVfotltSflninA 
1— liUlcuLIHe, A.~Jj>jalUCj M-i LXUUUCf XTt—lTlCUIIUHlUC) 

N=Asparagine, P=Proline, Q=Gliitamme, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^■possible nucleotide insertion 










RKNTTNPS/CK*IRKLQGVI 


.3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

VRAPAAGQPRATKGAPPPPGTPPPSPMSSAIERKS 

LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 

ATOQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRRDYLRLFGQDGLCASCDKPJRAYEMTMRV 

KDKVYHLECFKCAACQKHFCVGDRYLLINSDIV 

CEQDIYEWTKINGMI 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKCIEELCQKQEELCWQIQ 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKFYQTIAETEATYLKILESF*\TLLS 
VRKREAGNLTKATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GIRGKMADRGGVGEAAAVGASPASVPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALRIPLR 

LCENLAAVTVFLNSLTPKFYVALTGTSSLISGLIFI 

FEWWYFHKHGTSFIEQVSVSHLQPLMGGTESSIS 

EPGSPSRNRENETSRQNLSECKVWRNPLNLFRGA 

EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 

DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 

LN/E*LCHCICSTG*GRSNNYCRC*KVI*TGTQGR 

RNNL*AVTAVPAPKSSA*SSTEERYQCTGIY*LKI 

GNVCKKIRKNKRSSKNNERFDE*ISSSYHVEHP* 

KSLVKSLLELQAYPDVQAVLAKYDDISLPKSAAIC 

YTAALLKTRTVSEKFSPETASTRGLSAAEINAVD 

AIHRAVEFNPHVPKYLLEMKSLILPPEHILKRGDS 

EAIAYAFFHLQHWKRIEGALNLLQCTWEGSKYS 

FPKVTLISLTIH 


3383 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGEEGFKRDSDGSL*VWNL\EYGTNLKGTLDI 

KEDMSEPQEKKLSENTDFLAPGVSSFTDSNQQES 

ITKREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

\LPREHANSKQEEDNTQSDDELEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDDYFHPKPGLFWEAERA\HSIAYSPSKLREQ 

REKVHENENIGTTEPGEHQEAKKAENSSNEEETS 

SEGNMRWHAVDSCMSFQCKRGHICKADQQGKT 

SLVSCQDPVT\CPPTKPLDQVCGTDNQTYASSCH 

LFATKCRLEGTKKGHQLQLDYFG\ASKSIPT\CRD 

FEVIQ\FPLRMRDW\LKNILMQLYEANSEHAGYL 

hffiK\QRl^VKKIYL\DEKRLLAGDHPIDLLLRDFK 

KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 

PLRASLVPMEHCITRFFEECDPNKDKHITLKEWG 

HCFGKEEDIDENLLF 


3384 


A 


3166 


928 


PSRPHPTHAAMAGPEGFQYRALYPFRRERPEDLE 

LLPGDVLVVSRAALQALGVAEGGERCPQSVGW 

MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 

PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 

PPLLVKLVEAIERTGLDSESHYRPELPAPRTDWSL 



WO 01/57190 PCT/DS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F=Phenylalanine, G=Glydne, H-Histidine, 
Msoleucine, K=Lysine, LHLeudne, M=Methlonine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 

HLGRVASRAPALGPAVRALGATFGPLLLPvAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA 

EWYWGDMSREEVNEKLRDTPDGTFLVRDASSKI 

QGEYTLTLRKGGNNKLIKVFHRDGHYGFSEPLTF 

CSWDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 

DQLYEEYTRTSQELQMKRTAffiAFNETIKIFEEQG 

QTQEKCSKEYLERFRREGN/QTKEMQRILLNSER 

LKSRIA\EIHESRT\KL\EQQLLVPRASDNKRD/IDK 

PH*TSLKPDLMQLRKIRDQYLVWLTQKGARQKK 

INEWLGKNETEDQYALMEDEDDLPHHEERTWY 

VGKINRTQAEEMLSGKRDGTFLIRESSQRGCYAC 

SVWDGDTKHCVIYRTATGFGFAEPYNLYGSLK 

ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 

PPAAR 


3385 


A 


43 


2372 


TRDVNSWKELCmHYNKETTNCYRTTRKWTNY 

KIIFLGPFRELRSQGNQVILNLGKERCQLRETGLK 

LYLPGMDSARHHISHSTSAGPIPSQKEEEMTESQ 

GTYTFKDVAJDFTQEEWKRLDPAQRKLYRNVML 

*NYNNLITVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 

VKSYGNSSSHFVITPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKTHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRE/KPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLHHVR1H 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGBCAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRENPLSVirVEKASIRLWTSSDI 



WO 01/57190 PCT/US01/04098 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A*=Alanine OCystcine, D=Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, OGlycine, H=BQstidine, 
l^isoicucine, lv— Jbysinc, is-Licucine, ivi— irictniunine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serioe, 
T=Threonine, V=Vniine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 


3386 


A 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

GITGPAWYCHSPSHSLLSAFCHLPTPSRCPAMAR 

PPVPGSVWPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSEDTASYKIFVSGKSGVGKT 

ALVAKLAGLEVPVVHHETTGIQTTVVFWPAKLQ 

ASSRVVMFRFEFWDCGESALKKFDHMLLACME 

NTDAFLFLFSFTDRASFEDLPGQLARIAGEAPGV 

VRMVIGSKFDQYMHTDVPERDLTAFRQAWELPL 

LRVKSVPGRRLG j 


3387 


A 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPWNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEITLLMQTLNTLSTPEEKLAAL 

CKKYAELLEEHRNSQKQMKLLQKKQSQLVQEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

EGVQRAREEEEKRKEVTSHFQVTLNDIQLQMEQ 

HNERNSKLRQENMELAERLKKLIEQYELREEfflD 

KVFKHKDLOOOLVDAKLOOAOEMLKEAEERHO 

REKDFLLKEAVESQRMCELMKQQETHLKQQLA 

LYTEKFEEFQNTLSKSSEVFTTFKQEMEKMTKKI 

KKLEKETTMYRSRWESSNKALLEMAEEKTVRD 

KELEGLQVKIQRLEKLCRALQT/GAQ*PVRGQRW 

GSHRTSAVRIFS 


3388 


A 


98 


3197 


ARPEVPAPPAWLSRRGAAKMGDKKDDKDSPKK 

NKGKERRDLDDLKKEVAMTEHKMSVEEVCRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAVVIITGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEVVVGDLV 

EIKGGDRVPADLRIISAHGCKVDNSSLTGESEPQT 

RSPDCTHE\NPLKTRNITFFSNNFVEGTARGVVVA 

TGDRTVMGRIATLASGLEVGKTPIAIEIEHFIQLIT 

GVAVFLGVSFFILSLE,GYTWLEAVIFLIGnVANV 

PEGLLATVWCLTLTAKRMARKNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNQIH 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNIPVLKRDVAGDASESALLKCIELSS 

GSVKLMRERNKKVAEIPFNSTNKYQLSIHETEDP 

NDNRYLLVMKGAPERILDRCSTILLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEQF 

PKGFAFDCDDVNFTTDNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAGKVIMVTGDHPITAKAIAKGV 

GIIFEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQIDEILQNHTEIVFARTSPQQKLnV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASIVTGVEEGRLI 

FDNLKKSIAYTLTSNIPEITPFLLFIMANIPLPLGTI 

TBLCDDLGTDMVPAISLAYEAAESDIMKRQPRNPR 

TDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 

ENGFLPGNLVGIRLNWDDRTVNDLEDSYGQQW 

TYEQRKVVEFTCHTAFFVSIWVQWADLIICKTR 

RNSVFQQGMKNKILIFGLFEETALAAFLSYCPGM 

DVALRMYPLKPSWWFCAFPYSFLIFVYDEIRKLI 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGlycine, ENHistidine, 
I B Isoleucine, K=Lysine, L=Leucine, MHVlethionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W~Tryptophan, Y=iyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LRRNPG G WVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTWRMLISKNMPWRRLQGISFG 

MYSAEELKKLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQYTTEIVQNNLLGSQGAHVKNVCESK 

SKLIALFWKAHMNAKRCPHCKTGRSWRKEHNS 

KLTITFPAMVHRTAGQKDSEPLGIEEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLVVPPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDVVLIRKLLALMAQEQKLPEE 

VATPTTDEEKDSLIAIDRSFLSTLPGQSLIDKLYNI 

WIRLQSHVNIWDSEMDKLMMDKYPGIRQILEK 

KEGLFRKHMMGKRVDYAARSVICPDMYINTNEI 

GIPMVFATKLTYPQPVTPWNVQELRQAVINGPN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCKAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KI)GQPLAGLIQDHMVSGASMTTRGCFFTREHYM 

ELVYRGLTDKVGRVKLLSPSILBCPFPLWTGKQVV 

STLLINIIPEDHIPLNLSGKAKITGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLGVEDILVKPKADVBCRQRIIEESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMIDLKFKEEVNHYSNEINKACMPFGLHRQFPE 

NILQLMVQSGAKGSTVNTMQISCLLGQEELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTGIK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLWQYDLTVRDSDGSVVQFLYGEDGLDIP 

KTQFLQPKQFPFLASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKKWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALKLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDIYFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQLVKWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMNVTLGIPRLREILMVASA 

MKTPMMSVPVLNTKKALKRVKSLKKQLTRVCL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILRFMETRFFKLLMESIKKK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHIVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH* GGPVPSRPPD A APETHP 

QPGAPGA\EAMERRVQAVREIHPFIDDYQYDTEE 

SLWCQVTVKLPLMKINFDMSSLVVSLAHGAVIY 

ATKGITRCLLNETTNNKNEKELVLNTEGINLPELF 

KYAEVLDLRRLYSNDIHAIANTYGIEAALRVIEK 

EIKDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 

LNRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 

DELRSPSACLVVGKVVRGGTGLFELKQPLR 


3390 


A 


2 


2080 


ELPPLEGPPAQASPSSTMLGEGSQPDWPGGSRYD 
LDEIDAYWLELINSELKEMERPELDELTLERVLE 1 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 

UUL1CUUUC 

location 
corresponding 
to first amino 
acid residue or 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Grycine, H^Histidine, 

Y— Y<rtlptirinf >> K==T vcin# Y^Y .purine IVf^lVfpthiftninp 

N=Asparagine, P=Proline, Q=Glutamine, R=Arglnine, S=Serine, 
T=Tbreonine, V=Valine, W^ryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDWCDVC 

RSPEGEDGNEMVFCDKCNVCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPITKISHIPASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 

DHGLEMRHLADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLF^VRNLCYMVTRRERTKHAICKLQEQIFH 

LQMKLIEQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QiTAE>iMAMSEwPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVP\GPAASPKPLG 

RLRPPPREPR*T\RRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


nsflhflhlkvrtmflfpsfpvlllswtascskt 

kacadtqktcsmitcgipvtngtpgrdgrdrpk 

gekgepglgqvsvas*istsgrcssksvlepatrg 

lkhrlgeaplssgpmlhseqpl*naiasktklfv 

dslgshistqelgvcgcpfrgvsclvgelalvqa 

lh*vagesfffgsdhwligcaggeqewsiei:lgk 

kkrvtatgssslclatgqglrglqgppgkmgpp 

gntgtsgffgprgqkgdrgdnsvaeaklanler 

kl*slrseldhtkkl*pfslgk\msgkklfvtnge 

rmpfskvkalcaglqatvaapknaeenkaiqdv 

akdtaflgitdeategqfmyltggrltysnwkk 

depndhgsgedcvillnnglwngisctssfiaice 

FPA 


3392 


A 


218 


1773 


GGSRRNQRRSIPVLGYFLKQKKMTKAQESLTLE 

DVAVDFTWEEWQFLSPAQKDLYRDVMLENYSN 

LVSVGYQAGKPDALTKLEQGEPLWTLEDEIHSP 

AHPEIEKADDHLQQPLQNQKILKRTGQRYEHGR 

TLKSYLGLTNQSRRYNRKEPAEFNGDGAFLHDN 

HEQMPTEIEFPESRKPISTKSQFLKHQQTHNIEKA 

HECTDCGKAFLKKSQLTEHKRIHTGKKPHVCSL 

CGKAFYKKYRLTEHERAHRGEKPHGCSLCGKAF 

YKRYRLTEHERAHKGEKPYGCSECGKAFPRKSE 

LTEHQRIHTGIKPHQCSECGRAFSRKSLLWHQR 

THTGEKPHTCSECGKGFIQKGNLNIHQRTHTGEK 

PYGCIDCGKAFSQKSCLVAHQRYHTGKTPFVCPE 

CGQPCSQKSGLIRHQKfflSGEKPYKCSDCGKAFL 

TKTMLIVHHRTHTGERPYGCDECEKAYFYMSCL 

VKHKRIHSREKRGD/CSEGGKSFHSKSQLKS* *TC 

AGEKPC*YGNCGNGGRAV 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSIETL 

SLPPGPSHLVGDKSQGGRSCQGQITSAASGKTSK 

SEPNHVIFKKISRDKSVT\IYLGNRDY\IDHV\SQV 

QPVDGWLVDPDLVKGKKVYVTLTCAFRYGQE 

DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLQ 

ESLLKKLGSNTYPFLLTFPDYLPCSVMLQPAPQD 

SGKSCGVDFEVKAFATDSTDAEEDKIPKKSSVRL 



WO 01/57190 PCTAJS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, {^Phenylalanine, G=GIycine, H=Histidine, 
I— Isolencine, K=Lysine, L=Leudne, M-Metbionlne, 
N=Asparagine, P=Proline, Q=Glutamme, RpArglnine, S=Serine, 
T^Tbreonlne, V=Valine, W^Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possibte nucleotide deletion, 
\=possible nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFFMRDKPLH 

LAVSLNKRDLFPMGSPEPVPVSVP\NNTEKPVKKI 

KA\SVEQVANWLYS\SDY\YVKPVAMEEAQEKV 

PPNSTWTKA\LTLL\PWLVNNPJERRGIALDGKIKH 

EDTNLASST1IKEGIDRKRSWEILVSYPDQR*SSTV 

SGFLGRASPSQ*SRPT*RSQFRL\MHPQP\EDPA\K 

ESYQDANLVF\EEFARP*ELKDAGEA*\EGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRLISSSCRLFFPEDP 

VKIVRAQGQYMYDEQGAEYIDCISNVAHVGHCH 

PLWQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDWVLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHVAPLPDTYRGPYREDHP\THVEDGLEKAFS* 

KRWQGRNRQICRRQIAAFFAESLPSVGGQIIPPA 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFWDrVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATSVGSFLMQLLGQQKIKHPIVG 

DVRGVGLFIGVDLIKDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGRNILKFBCPPMCFSLDNARQV 

VAKLDAILTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


FRDGFSLRCGCNAELPGRGGDDAADRAIQRFLR 

TGAAVRYKVMKNWGVIGGIAAALAAGIYVrWG 

PITERKKRRKGLVPGLVNLGNTCFMNSLLQGLSA 

CPAFIRWLEEFTSQYSRDQKEPPSHQYLSLTLLHL 

LKALSCQEVTDDEVLHASCLLDVLRMYRWQISS 

FEEQDAHELFHVITSSLEDERDRQPRVTHLFDVH 

SLE\HSQK*LPKQITCRTRGSPHPTSNHWKSQHPF 

HGRLTSNMVCKHCEHQSPVRFDTFDSLSLSIPAA 

TWGHPLTLDHCLHHFISSESVRDWCDNCTKIEA 

KGTLNGEKVEHQRTTFVKQLKLGKLPQCLCIHL 

QRLSWSSHGTPLKRHEHVQFNEFLMMDIYKYHL 

LGHKPSQHNPKLNK>IPGPTLELODGPGAPTPGL 

NQPGAPKTQFMNGACSPSLLPTLSAPMPFPLPV 

VPDYSSSTYLFRLMGSCRPPWETWHSGTLCSFTD 

GPHL 


3396 


A 


109 


107 


TQEAGLIFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTRIPQRPAVMYSPLCLTQDEFHPFIEALL 

PHVRAFAYTWFNLQARKRKYFKKffiKRMSKEE 

ERAVKDELLSEKPEVKQKWASRLLAKLRKDIRP 

EYREDFVLTVTGKKPPCCVLSNPDQKGKMRRID 

CLRQADKVWRLDLVMVILFKGIPLESTDGERLV 

KSPQCSNPGLCVQPHfflGVSVKELDLYLAYFVH 

AADSSQSESPSQAK*R*H*GPARKWDIWGFQ\DS 

FVTVSGVF\SVT*A*LRVSQTP1\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSTSSTKRLKSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

MPSPTTLKKSEKSGFSSPSPSQTSSLG\TAFTQHHR 

PVITGTQSKFHIATPSIL\HFPRHSPFFQQPGPYFSH 

PAIRYHPQETLKEFVQLVCPDAGQQAGQPNGSS 

QGKVHNPFLPTPMLPPPPPPPMARPVPLPVPDTK 

PPTTSTEGGAASPTSPTTRS/PGRTRPQQPFL/SYG 

PP*PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGWPLKGQAFLPLVPEPRRLP 
VGPLLRALATCHALSRLQDTPVGDPMDLKMVES 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G!utamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










TGWVLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

AMEEPPVPVSVLHRFPFSSALQRMSVWAWPGA 

TQPEAYVKGSPELVAGLCNPETVPTDFAQMLQS 

YTAAGYRWALASKPLPSVPSLEAAQQLTRDTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRIRA 

VMVTGDNLQTAVTVARGCGMVAPQEHLIIVHA 

THPERGQPASLEFLPMESPTAVNGVKDPDQAAS 

YTVEPDPRSRHLALSGPTFGIIVKHFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASWSPFTSSMA 

SffiCVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

nt rr n x rnrr\ tt^x rr /-it%t ^t?t a tt\t t fWlTX T WTl TV /TOD T* 
O V LjIU I 1 UN 1 IN JU VJ LJXjK£1' JUAUL/Jj Villi »AY JUlviuix M. 

GPALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 

TVVFSLSSFQYLILAAAVSKGAPFR\RPLTNNVPF 

LLASAL*SSVLVVLVLSPGLLHGPLALRNITDTGF 

KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 

AQAGVSKKRFKQLERELAEQPWPPLPAGPLR 


3398 


A 


758 


1368 


FPrTlMLTGYLYLMWRRKAFWSGTQRHPLPGGL 

KRRRRPGRGPWPAPGGQGVGPSAL*KAGSPPAN 

RPGQGE/PGLISPKPVTEVLPDVQGAPVPVPPLPT 

PPSLPHLQNQPP/TVQHYLLSFSWKPSQGPE*RA* 

PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 

TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 

SFL 


3399 


A 


906 


1091 


HHHHHHHHHHHH^ 
SSGCFWQARFSSYRTLHHHHHHHHHHHHH 


3400 


A 


1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGEIASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSTNYPVECTEGSAGPQSLPLPILE 

PVKWCSVKDQTPLQLSVEDTTSPNTKPCPPTPTT 

PETSPPPPPPPPSSTPCSAHLTPSSLFPSSLESSSEQ 

KFYNFVILHARADEHIALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDAIDHSAFIILLLTVSN 

\FDCR\LSLHQVNQAMMSNLT\RQGSQDCVIP\FLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

NTFKPHRLQARKAMWRKEQDTRALREQSQHLD 

GERMQAAALNAAYSAYLQSYLSYQAQMEQLQV 

AFGSHMSFGTGAPYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQP\LIIHHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 

KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

VNAGMGNSGITTELTLKYnTNVTTLETGISSVNA 

GQDVNmTYKTSL*mmGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLII/CPEDASTKKANVELPVESSKSFQEFYSTS 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIFI 

PKLLFRLTVDLTFKCYYVLrmHNARVLDV 


3402 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=»Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, LpLeucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

VNAGMGNSGITTELTLKYIITNVTTLETGISSVNA 

GQDVNIiriTKTSL*NTNLGDVAKGLQSSNFGVM 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLII/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCENNWNLKKGVFNKSRCTTCSKLAEVWIFI 

PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILLMDIIAADDCRYKFHNSRWMVAGKA 

DPEMPKRMYIHPDSPATGEQWMSKVVTFHKLKL 

TNMSDKHGFTILNSMHKYQPRFHIVRANDILKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLKIDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAA\PL*RTSNL 

KDRSPSRG*RATPEAEEQRGSTAPRPATRAKISP 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATISSSTRGLGAEERRSPVREG\QA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYPYTYMAAAAAA/SSAAASASVHRT 

P\FNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 

MAAAAGPLDGKAAALAASPASWAVDSGSELNS 

RSS\TLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 

GLEAKPDRSRSASP 


3404 


A 


1082 


1308 


LKKFLEVPQS YSLLLSSPFLQ\WRA*RPQNAIG* Q 
FIIKTLVFFGIMRSAGDVLSTQVSCALRIMRTAGC 
SHSSP 


3405 


A 


1553 


559 


PRPPTQRLSRFAPPCRTAEFPFRRRAWTRPAPPR 

ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 

PVLSATSRGVAGALT\P*MQATVPATPEQPVLDL 

KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

HTDIKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 

YLVTGVTTVGVAYAAKNAVTQFVSSMSASADV 

LALAKIEIKLSDIPEGkNMAFKWRGKPLFVRHRT 

QKEIEQEAAVELSQLRDPQHDLDRVKKPEWVK.I 

GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 

RIRLGPAPLNLEVPTYEFTSDDMVIVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 

DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 

ETFWNLTSIGKKWKDQNIEYEYQNPRRNFRSVT 

EEKVNEIKEDSHCGETFTPVPDDRLNFQKKKASP 

EVKSCDSFVCEVGLGNSSSNMNIRGDTGHKACE 

CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 

KKPYACKECGKMIYHSSIQRHMVVHSGDGPYK 

CKFCGKAFHWLSLYLIHERTHTGEKPYECKQCG 

KSFSYSATHRIHERTHIGEKPYECQECGKAFHSPR 



WO 01/57190 PCTrtJSOl/04098 



SEQfl) 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location | 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine OCysteine, D^Aspartic Acid, 
E=Glutamic Add, F-Phenylalanine, G=Glycine, H^istidine, 
I=IsoIcucine, KHLysine, LHLeudne, M=Methionine, 
N=Asparagroe, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
\=possible nudeotide insertion 










SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSGSFRYHERTHTGEKPYECKQC 

GKAI^APNLQSHGRTHTGEKPYECKECGKAFIF 

VNNLQSHERTQTHIRfflSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF*Y 

HERTHTGEKPYKCEQCGKAFRAVSIL*MHGRTH 

PEEKPYECEQ*RKAFRSAPHL*IRGRTHNGEKPY 

ACKKCGKPFGSAQM,RIHERTQTHIMHSVERPYK 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

V A T VXJT7T? TUTOT7>JPYPP^ HVCtK A FR S V 

A\XU ? k/J> J- imta ax. a aajwav**** -w— -> »- ^ — — ~"- — " 

KNLRFHKRTHTGEKPCEYMKRLTLEGNTM^ 

NVAKLSLLPVLFNIMKEFTLGRNPISVSNVRKPLF 

LPLLFNMKGLTWERNPMSVCHVGKPSFLLVPFN 

IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 

LEKNPMNVSSMGKRSDLTRFFEYR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKIffiTDraKAHRSKKILSLCNTFGGGVFL 

ATC\LTALLARC*GKSSRRSWSLGHISTDYPL\AE 

TILLLGFFMTVFLEQLILTFAQENAVLHRPGDLQR 

RIGRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

ERAGPLA\PSPVRLLSLAFALSAHSVFEGLALGLQ 

EEGEKVVSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEKAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWRSWRKKS 

DRLLKVLF\LWGYTVLAGMGLPQVVSGLAIVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKHLSLKSLYQK 

KK 


3408 


A 


106 


4514 


EARDRLAQSRAKEKELNSVASELSARQEESEHSH 

KHLIELRREFKKNVPEEIREMVAPVLKSFQAEVV 

ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 

LAEASEREAFGPGFKDPVPVFEAARSLDDRLQPP 

SFDPSGQPRRDLHTSWKRNPELLSPKALKATQAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 

EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 

KVNFTLCSGPRLEAALASKDREILRLLKDVQHLQ 

SSLQELEEASANQIADLERQLTAKSEAIEKLEEKL 

QAQSDYEEIKTELSILKAMKLASSTCSLPQGMAK 

PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 

DSIKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 

QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKP\ 

AVRKLHG**GKEPFIKMKQFLSDEQNVLALRTIQV 

T> oi? G<5TTPRTl?TPFTfiSDDAIKSILEOAKKEIESOK 

GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSIIRKVKSEIGDAGYFDHHWASDRGLLSRPYAS 



WO 01/57190 PCTAJS01/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 

UUVIVVUUI! 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

Inrfl tinn 

corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=*Alanine OCysteinc, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G)ycine, H-Histidine, 

l=fenl«nrin» VaT vein a I .esT trip ?Vf=\f #>HiJnni np 

N=Asparagine, P=ProIine, Q=Glu tamine, R^Arglnine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, V=<Tyrosine, 
X=Un known, *=Stop eodon, /=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSK33NQQPEGRSSSSLSGBCMYSGSQAPGGIQEIV 

AMSPELDTYSITBCRVKEVLTDNNLGQRLFGESIL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

WLNDPHNVEKLRDMKKLEKKAYLKRRYGLIST 

GSDSESPATRSECPSPCLQPQDLSLLQKKPRWL 

APEEKEALRKAYQLEPYPSQQTIELLSFQLNLKT 

NTVINWFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPGILPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEHPDPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

SAKVNPNLQRRHEKMANLNNIIYRLERAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFISNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GHTAVRPHECDECGKLFSNKSNLIKHRRVHTGE 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSHNSSLIKHQRIHSG*\RPYECTECGKSF 

SQNSSLIEHHRVHTGERPYKCSECGKSFRQRSAL 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGLIKHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRIHSR*KPYE\CKCG 

N\R*HPGESP*VHSECQ/KSFS*RPYLIECHTVHKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 

TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 

DKLPDLMPPA\EPLGSALELRASLEIDVAE\RGCE 

HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 

Y*REASFIYQSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGP\PPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVSWQAGL 

TQPPSVSKDLR\QTATLTCTGNSNNVGHQGVIWL 

QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 

ASLHYGLQTEHEAD**CRPRRKLIPKTARLFFFFL 

IDNEEYLLRVY 


3412 


A 


164 


83 


RRGIPGSASLSLTMCVRSCFQSPRLQWVWRTAFL 

KHTQRRHQGSHRWTHLGGSTYRAVEFDMGGVLI 

PSPGRVAAEWEVQNRIPSGTILKALMEGGENGP 

WMRFMRAEITAEGFLREFGRLC SEMLKTS VPVD 

SFFSLLTSERVAKQFPVMTEAITQIRAKGLQTAVL 

SNNFYLPNQKSFLPLDRKQFDVIVESCMEGICKP 



WO 01/57190 



PCTYUS01/04098 



SEQID 
NO: 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Aianine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Pheny)alanine, G=Glycine, H-Histidine, 
Msoleutine, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,A=possible nucleotide deletion, 
V=possible nucleotide insertion 



3413 



105 



1573 



DPRIYKLCLEQLGLQPSESIFLDDLGTNLKEAARL 

GfflTIKVNDPETAVKELEALLGFTLRVGVPNTRP 

VKKTMEBPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNPTYYIRLANRDLVLRKKPPGTLLPSAHAI 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF 

YVMEYCPGLIYKDPSLPGLEPSHRRAIYTAMNTV 

LCKIHSVDLQAVGLEDYGKQGSTTWV/YSSRRA 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTENWNF^MAFSFFRVAAILQGVYKRSLTGQA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKE 

IVirr k IN JT J-/ -A J.VU X 111 »T i VJL vjl • • ~* * .. - . 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 
QRVYPAEPELQSHQASAARWSPSPLffiDLKVKQP 
W*GGRSGRTSWRLLALGCHT 



3414 



PESRHQCFSDRSSHFLTMEMEQEKMTMNKELSP 
DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 
SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 
PQT1MHIQDPASQRLTWNKSPKSVLVIKKMRDAS 
LLQPFBCELCTHLMEENMTVYVEKKVLEDPAIASD 
ESFGAVKKKFCTFREDYDDISNQEDFnCLGGDGT 
LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFEMFQ 
SQVTQVIEGNAAVVL/RGSRLKVRVVKELRGKK 
TAVHNGLGEKGSQAAGLDMDVGKQAMQYQVL 
NEVVIDRGPSSYLSNVDVYLDGHLITTVQGD/G* 
GPQHLSWGP*AFLGRE*RLRLSLSGVTVSTPTGST 
AYAAAAGASMIHPNVPAIMITPICPHSLSFRPIVV 
PAGVELKIMLSPEARNTAWVSFDGRKRQEIRHG 
DSISITTSCYPLPSICVRDPVSDWFESLAQCLHWN 
VRKKQAHFEEEEEEEEEG 



20 



2602 



VIVNKNVNWIhrm^WQRAFHELKEKLMSAL 
ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 
PRPVAYLSKQLDGVSKGWPPCLRALAATALLAQ 
EADKLTLGQNLNIKAPHAWTLMNTKGHHWLT 
NARLTKYQSLPCENPfflTBEVCNTLNPTTLLPVSE 
SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 
LYMDGSSFINSQGERCAGYAVVTLDAVIKAKLW 
LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 
FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 
IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 
TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 
LRIGSHNGPVFVADLDCVEINVDTGVrWATWIKN 
EKDPVQLQKGKSGPSCTKGQCNPLELVITNPLDP 
RWKKGERVTLGINGAGLNPRVNILVRGEVYKCS 
LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 
AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 
VPDEFPAQKNHPDNFWVLKASIIRQYYIARVEKD 
FTLPVGRLHGG/RSNHTEKNPFSKFPKLQTV*AHP 
ESHRDWTAPTGLYWICGHRAYTKLP\ASSCVIGTI 
KPSFFLLSKTGELLGFPVYASR\KSIAIRN*NNDK 
WPPERnQYYGPAT*AQDGSWGYRffIYMINRIIRL 
QA VLKI1TATGRALTIL AQQETQMRNAIY QNRLA 
LDYLLAAEGEVCRKFNLTNCCLHIDNQGQVVED 
IVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 
GOFKTLIIRVI1VIGTYLLLPRLLPVLLQMIKSFIAT 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=>Aspartic Acid, 
IMSIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, KpLysine, L=Leucine, MNMethionine, 
N^Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=OTyrosine, 
XHUnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LVYQNASAQVYYINHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKEEKPPTKSRM>TPDQKREDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


FFFFQRINFIEHSGSVSLLALACDLGWCEDWSCC 

LVQGGGDLVDWQTNHGEDEAGGDTDSVDEAR 

CKESQQEAQENLREDLCLESFAKDKILQIIEGSER 

EHEETRTKQAALDGEPLGGGQLTAVHLHPSKEQ 

QGQEGGERQRGARTHHWRGWEKGRRVRLRPPS 

GKLRADQPVRKLGGPTPS/TELPGLQPHAPTPHT 

A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 

RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 

PTGASGQERRAEPGAVSYAHASATK 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 

AEDNKSSVDSSGQAAHPSKGKFFPHGTHWGTQC 

RGfflSVLGWQCSCPSTGCRVGLGLAMCQTHAYI 

HTHTHTHTHTPTDYGAHHTDPLQRWGLGPR\KS 

EAGPLPQLSRDQSHPGPLSPGASPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPhWLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEEPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAA1TETQRKPS 

EDEVLNKGFKDS\SQYVVGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KMAKKEEKCVLQ 


"3419 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEBK 
AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 
AELNPFGDPDSEEPrrETASPRKTEDSFYNNSYNP 



WO 01/57190 PCTAJS01/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 

ntirlpntirlf* 

iiuucuuuc 

location 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lUwallUD 

corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCystcine, I>»Aspartic Add, 
E=GIutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 

TsTeAlAnitSnA Xf—T vein* Y ~1 Ait4*lnA M^Mathinnina 

i — uuicuciuC) iv— i^yainc, is— i^cui.iuc 9 iri— ivicinionine, 
N-Asparagioe, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
Threonine, V-Valine, W=Tryptophan, Y=Tyrosiiie, 
X=Unknown, *=Stop eodon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLWCKEVTKNYRGViaTNFITSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAffDKLTVMIYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLIiCAETLELSDLY _ vSD»CKKDMSPPFICJbiKlUKQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFW 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDS\SQYWGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

ICRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3420 


A 


612 


1058 


ENLGPNYSHRLLHHPTFYmHKKrlHEWTAPIG 

VISLYAHPIEHAVSNN1LPVIVGPLVMGSHLSSITM 

WFSLALIITTISHCGYHLPFLPSPEFHDYHHLKFN 

QCYGVLGVLDHLHGTDTMFKQTKAYERHVLLL 

GFTPLSESIPDSPK 


3421 


A 


23 


2005 


LLTPCDGPJPGRPSVGAESGSDFQQRRRRRRDPE 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRKVLEFERVYLDNLPSASMYERS 

YMHRDVrrHWCIXTDFHTASHDGHVKFWKKIE 

EGIEFVKHFRSHLGVIESIAVSSEGALFCSVGDDK 

AMKVFDVVNFDMINMLKLGYFPGQCEWIYCPG 

DAISSVAASEKSTGKIFIYDGRGDNQPLHIFDKLH 

TSPLTQIRLNPVYKAVVSSDKSGMffiYWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGJCKIATIGSDRKVRIFRFVTGKLMRVFDESLS 

MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 

VRLINIVFDETGHFVLYGTMLGIKVINVETNRCV 

RILGKQENIRVMQLALFQGIAKKHRAATTIEMKA 

SENPVLQNIQADPTTVCTSFKKNRFYMFTKREPE 

DTKSADSDRDVFNEKPSKEEVMAATQAEGPKRV 

SDSAIIHTSMGDIHTKLFPVECPKTVENFCVHSRN 

GYYNGHTFHRIIKGFMIQTGDPTGTGMGGESIWG 

GEFEDEFHSTLRHDRPYTLSMANAGSNTMGSQFF 

ITVVPTPWLDNKHTVFGRVTKGMEVVQRISN\VK 

VNPKTDKPYEDVSIIN1TVK 


3422 


A 


2486 


433 


FVLVCAPLTWAGARHRRMAASKKPPRVRVNHQ 
DFQLRNLRIBEPNEVTHSGDTGVETDGRMPPKVT 



WO 01/57190 PCT/US01/04098 



SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»A!anine OCysteine, D=>Aspartic Add, 
E^GIutamic Acid, F«PhenyIaIanine, G-Glycine, HNHistidine, 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, R«Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y»Tyroslne, 
X=Unknown, *=Stop codon, A=possible nudeotide deletion, 
^possible nucleotide insertion 










SELLRQLRQAMRNSEYVTEPIQAYIIPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTAIITEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVIJPEGSRVGVDPLIIPTDYAVKKMAKVLRSA 

GHHLIPVKENLVDKIWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFVVTALDEI 

AWLFNLRGSDVEHNPVFFSYAHGLETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKSILSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPICIAKA\VKNSA\ESEGMRRAHIKDAVAL 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

DFVDLSFPTISSTGPNGAIIHYAPVPETNRTLSLDE 

VYLIDSGAQYKDGTTDVTRTMHFGTPTAYEKEC 

FTYVLKGHIAVSAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMIVTDEPGYYEDGAFGIRIENVVLVV 

PVKTKYNFNNRGSLTFEPLTLWIQTKMHDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQSIKQLKGQL 

NHIPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSTVSGLFPWTPKLGNEDFNSVIQQMAQGRQIE 

YIDIERPSTGGLGFSVVALRSQNLGKVDIFVKDV 

QPGSVADRDQRLKENDQ1LAINHTPLDQNISHQQ 

AIALLQQTTGSLRLIVAREPVHTKSSTSSSLNDTT 

LPETVCWGHVEEVELINDGSGLGFGIVGGKTSGV 

WRUVPGGLADRDGRLQTGDHILKIGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGIRIVGYVGTSHTGEASGIYVKSIIPGSA 

AYHNGfflQVNDKIVAVDGVNIQGFANHDWEVL 

RNAGQVVHLTLVRRKTSSSTSPLEPPSDRGTVVE 

PLKPPALFLTGAVE1H1NVDGEDEEIKERIDTLKN 

DNIQALEKLEKVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKIVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEILKAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEIEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSQQGRFDDLENLNSLA 

KTSLDLGMBPNDVQGPSLLIDLPVVAQRREQEDL 

PLYQHQATRVISKASAYTGMLSSRYATDTCELPE 

REEQEGEETPNFSHWGPPRIVEIFREPNVSLGISrV 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKDLEVSGVDLQNASHSEAVEAIKNAGNP 

VVFIVQSLSSTPRVIPNVHNKANKITGNQNQDTQ 

EKKEKRQGTAPPPMKLPPPYKALTDDSDENEEE 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«AIanine OCysteine, D^Aspartic Acid, 
£=GIutamic Acid, ^Phenylalanine, G=Glycine, ENBQstidine, 
i— isoieucinC) iv— JLysiuc, Ju^-i/vuciuc, iri*— xticiuiuuiuc, i 
N=Asparagine, P-Proline, Q=GIutamioe, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unkaown, *=Stop eodoo, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










DAFTDQKIRQRYADLPGELHnELEBCDKNGLGLS 

LAGNKDRSRMSIFWGINPEGPAAADGRMHIGD 

ELLErNNQILYGRSHQNUSAIIKTAPSKVKLVFIR 

NEDAVNQMAVTPFPVPSSSPSSIEDQSGTEPISSEE 

\DGSLE\VGIKQLPESESFKLAVSQMKQQKYPTKV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLSVD 

PATCPIVPGQEMIIEISKRRSGLGLSrVGGKDTPLV 

NGVDLRNSSHEEAITALRQTPQKVRLVVYRDEA 

HYRDEENLEEFPVDLQKKAGRGLGLSIVGKR 


3424 


A 


2223 


1162 


HASERWQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQM1KGRLCDD TKPE TFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFDCLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDFJ5DDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHE1\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESEPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LFVWHDDPRWGTPRYWLGALYRNQQSSPTAPP 

GLLPLEYFPAAPHCSHSRQWRCSQTHRIHHHPQ 

MLGPCRQEICGITMAAGTLYTYPENWRAFKAL1 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 

PEAAAQVVQWVSFADSDIVPPASTWVFPTLGIM 

HHNKQATENAKEEVRRILGLLDAYLKTRTFLVG 

ERVTLADITWCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCINQPQFRAWFGEVKLCEKMAQFVDAKK 

FAETQPKKDTPRKEKGSREEKQKPQAERKEEKK 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 

TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 

SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 

KNAFASVELFGTNNSSSISGVWVFRGQELAFPLSP 

DWQVDYESYTWRKLDPGSEETQTLVREYFSWE 

GAFQHVGKAFNQGKIFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 

RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 

AARRRQKGTAARRRQKGTAARRRQKGTAARRR 

QKGLSNLDAAEWLPPKKG\GEKKKGPFLAINEV 

VT\REYPINILKPJHGVGFKKRAPRALKEIRKFAM 

KEMGTPDVRIDTPXNKAVWAKGIRNVPYRIRVR 

l^RKRNEDEDSPNKLYTLVTYVPVTTFKNLQTV 

NVDEN 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 

lnrafinn 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A B Alanine OCysteine, D=>Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 

fsfcnlpiirinp 1f=T vcinA T^TjMlfitlP M=\f*»thinnln» 
Jl -19U1CUU1IC) IV JujrdlllC) JL/vllVllltj wi ITAvUIIUUIIlC, 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=*fyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITIPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGI 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGPIGPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGP\RGPPGVPGSPGITGPPG\LPGPP 

GAPGAFDETGIAGLHLPNGGVEGAVLGKGGKPQ 

FGLGELSAHATPAFTAVLTSPLPASGMPVKFDRT 

LYNGHSGYNPATGIFTCPVGGVYYFAYHVHVKG 

TNVWVALYKNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYIHSS 

FSGFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLIMDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQ\AQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQVVAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


INKYINIRKKIKLLSPLPPLWSHLALLQASATKWV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLLATKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGLLLLK\EAG\LEKINFSGG\EPFLQDRGEYLGK 

LVRFCKVELRLPSVSI\VSNGSLIRERWFQNYG\E 

YLDILAISCDSFDEEVNCP\IGRGN\GKKNHVENL 

QKL\RRWCRDYRVPFKINSVINPF\NVEEDMTEQI 

KALNPVRWKVFQCLLBEGENCGEDA\LREAERFV 

IGDEEFERFLERHKEVSCLVPESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKSILDVGVEEAIKFSGF 

DEKMFLKRGGKYIWSKADLBCLDW 


3431 


A 


5468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 

EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 

RQEAELARMGFDLQNVWRVSHINSNYKLCPSYP 

QKLLVPVWITDKELENVASFRSWKRIPWVYRH 

LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 

KACALDPGTRATGGSLSTGNNDTSEACDADFDS 

SLTACSGVESTAAPQKLLILDARSYTAAVAMRAK 

GGGCECEEYYPNCEWFMGMANIHAIRNSFQYL 

RAVCSQMPDPSNWLSALESTKWLQHLSVMLKA 

AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 

KILLDPYYRTLEGFQVLVESDWLDFGHKFGDRC i 

GHQENVEDQNEQCPVFLQWLDSVHQLLKQFPCL 

FEFNEAFLVKLVQHTYSCLYGTFLANNPC\EREK 

RNIYK/RGTCSVWALLRAGNKNFHNFLYTPSSD 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utamie Acid, ^Phenylalanine, G^Glycine, H=£fistidine, 

I=Tqoleticinft ff&tT.vsinp f fsijMirin* A/f=A/Tj» thinning 

N=Asparagine, P=ProIine, Q=Glutamine, R-Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, ^possible nucleotide deletion, 
Y=possible nucleotide insertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLNTAVPREMKSNT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDRLNQDPSGSVASISHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPKjKLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIQH 

RLRQBEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMDYEDDFTCLKESDGSDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPIP 

DQQLYDPVLVCNSCYEfflQVSRARELMSQQLKK 

PIATASS 


3432 


A 


36 


1873 


MTFFSSVADFIGLDPRIAAWLIDPSDATPSFEDLV 

EKYCEKSITVKVNSTYGNSSRNIVNQNVRENLKT 

LYPvLTMDLCSKLJCDYGLWQLFRTLELPLIPILAV 

MESHAIQVNKEEMEKTSALLGARLKELEQEAHF 

VAGERFLITSNNQLREILFGKLKLHLLSQRNSLPR 

TGLQKYPSTVSEALNALRDLHPLPICIILEYRQVH 

KIKSTFVDGLLACMKKGSISSTWNQTGTVTGRLS 

AKHPNIQGISKHPIQITTPKNFKGKEDKILTISPRA 

MFVSSKGHTFLAADFSQIELRILTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREQT 

KKWYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKIKDFARAAIAQCHQTGCVVSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFWQGSAADLC 

KLAMIHVFTAVAASHTLTARLVAQIHDELLFEVE 

DPQffECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAW\ALRQAHVALSLPATAWLPLGPLP 

APSPHPCIFRLHFVCSPRQQWEERTGFQQSIVWPS 

PRSPALYAPGRINPLGLGWPABPWSKCLCKALKK 

K 


3433 


A 


1481 


476 


IPPKERAPGIRASCLA1TAGARPTSYGRVGCEGDV 

RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 

ASGSETEDEDSMDffLDLSSSAGSGKRRRRGNLP 

KESVQILRDWLYEHRYNAYPSEQEKALLSQQTH 

LSTLQVCNWFINARRRLLPDMLRKDGKDPNQFTI 

SRRGAKISETSSVESVMGIKNFMPALEETPFHSFTx 

AGPNPTLG\RPLSAKP/SQSPGSVLARPSVICHTTV 

TA1ERLSLSLSCQSVGCGQNT\DIQQIAT\RNLRDS 

SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNQ 

DFSGFQLLVDVALKRAAEMELQAKLTA 


3434 


A 


1720 


1243 


NGPVPPGGSKTKWAGGSAAEGSPRLSPSPGAAQ 

VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 

PPD/RLSRLPGKTLSACDRENGARRPLLLGSTSFIP 

IGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKH 

LHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 

RWQLNVCSSEEVEKV/VGDCPLEPEGP\EKGMW 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Asparb*c Add, 
E=Glutamic Acid, ^Phenylalanine, (MJlycine, HNHistidine, 
I=IsoIeucine, K^Lysine, LHLeucine, M=Methionine, 
N-Asparagine, P^Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Ttareonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibie nucleotide insertion 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 

VRMTKSFLPLIRRAKGRVVNISSMLGRMANPAR 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSWEPG 

NFIAATSLYSPESIQAIAKKMWEELPEWRKDYG 

KKYFDEKIAKMETYCSSGSTDTSPVIDAVTHALT 

ATTPYTRYHPMDYYWWLRMQIMTHLPGAISDM 

IYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQSISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAEIERFSAMFQEKKQEVQTAILRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGKKIQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPYIQVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGNWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SIYSMYLQQATPPKNYQPAAHSALNKSVBCAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKRSSITEPE 

GPGGPMQKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNNNVATVPTTEQIPSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

FNPLALLLDASLEGEFDLVQRIIYEVEDPSKPNDE 

GITPLHNAVCAGHHHIVKFLLDFGVNVNAADSD 

GWTPLHCAASCNSVHLCKQLVESGAAIFASTISD 

IETAADKCEEMEEGYIQCSQFLYGVQEKLGVMN 

KGVAYALWDYEAQNSDELSFHEGDALTILRRKD 

E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALVVTDTGDMSVLNSPRHQ 

SCMHVDMDCFFVSVGIRNRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADBP 

DSSLWENPDSAQANGIDSVLSRAEIASCSYEARQ 

LGIKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLAS\YTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSNILLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKLASLGIKTCGDLQYMTMAKLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLKIMVRKPGAPVETAKFGGHGICDNIARTV 

TLDQATDNAKHGKAMLNMFHTMKLNISDMRGV 

GIHVNQLVPTNLNPSTCPSRPSVQSSHFPSGSYSV 

RDVFQVQKAKKSTEEEHKEVFRAAVDLEISSASR 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 

SVQSRLNLSIEVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAESHGDKKKEPVNGCNTGILPQPVGT 

VLLQIPEPQESNSDAGINLIALPAFSQVDPEVFAA 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 
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SEQID 
NO: 


Method 


Predicted 
beginning 

UUtlCUllUC 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H^Histidine, 
I*Isolenci n ft. TO^Lvsin e L^=Leu c\n ft. "M ^Methionine. 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkoown, *=Stop codon, A»possible nucleotide deletion, 
\=possible nucleotide insertion 










PKNPLLHIJKAAVKEKKRNKKKKTIGSPKRIQSPL 
1WKLLNSPAKTLPGACGSPQKLIDGFLKHEGPPA 
EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 
AGAVEFNDVKTLLREWITTISDPMEEDILQVVKY 
CTDLffiEKDLEKLDLVIKYMKRLMQQSVESVWN 
MAFDFILDNVQWLQQTYGSTLKVT 


3437 


A 


32 


4038 


SLLRLLKAQWGSSGAASEPWLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTARRNPLHNPWGM 

ELAASENTDSPSPRPLRPGVTLPPGALTMNTKDT 

TEVAENSHHLKIFLPBtKLLECLPRCPLLPPERLRW 

N 1 MJtililAS Y U 1 tfH)fMVti WLSUAfJi. 1 KfyNUMU- 

YNRKKVKYRKDGYLWKKRKDGKTTREDHMKL 

KVQGMECLYGCVTHSSIVPTFHRRCYWLLQNPD 

rVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

WSREELLGQLKPMFHGIKWSCGNGTEEFSVEHL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRHSPKVEPRALTLTSIPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEERPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAWVGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPIPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSHTDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDHIAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWI^LDDNQFRMSILEPJ.EQMEKRMAEIAAAGQ 

VPCQGPDAPPVQDEGQGPGFEARVWLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

BETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPASEMTMEDMAPGQLSSGVPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDVIPVDMISLAKQIIEATPERIKREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYLNENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

IGKLIFALLTL\SD\QEQRELYEAARVIQTAFRKYK 

GRRLKEQQEVAAAVIQRCYRKYKQLTWIALKFA 

LYKKMTQAABLIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARKIMRFLRRCRHRMRELKQNQELEGLP 

QPGLAT 


3438 


A 


469 


2602 


FGRLLWGTAFKSWKMKAPPHLILLYATFTQSLK 

WTKRGSADGCTDWSIDIKKYQVLVGEPVRIKC 

ALFYGYIRTNYSLAQSAGLSLMWYKSSGPGDFE 

EPIAFDGSRMSKEEDSIWFRPTLLQDSGLYACVIR 

NSTYCMKVSISLTVGENDTGLCYNSKMKYFEKA 

ELSKSKEISCRDBEDFLLPTREPEILWYKECRTKT 

WRPSIVFKRDTLLIREVPvEDDIGNYTCELKYGGF 

VVRRTTELTVTAPLTDKPPKLLYPMESKLTIQET 

QLGDSANLTCRAFFGYSGDVSPLIYWMKGEKFIE 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystdne, D=Aspartic Acid, 
E=Glutamlc Add, ^Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=ProIlne, Q=GIutamine, R=Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










DLDENRVWESDI\KILKEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRRHASVLLHKRELMYTV 

ELAGGLGAILLLLVCLVTTYKCYKreiMLFYRNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFIPDRDLIPTGTYI 

EDVARCVDQSKRLIIVMTPNYWRRGWSIFELET 

RLRNMLVTGEIKVILIECSELRGIMNYQEVEALK 

HT1KLLTVIKWHGPKCMKLNSKFWKRLQYEMPF 

KPJEPrrHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQRPQT 

KSSREQNPDEAHTNSA1LPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSSILIGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMIWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFKTTVCGITKRPDFSETGQWDWTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGIHKFKG 

QILHSQEYKIPEGFQGKRVLVIGLGNTGGDIAVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSFIAQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKKAKFIVNDELPNCILCGAITMKTSVIE 

FTETSAVFEDGTVEENIDWIFTTGYTFSFPFFEEP 

LKSLCTKKEFLYKQVFPLNLERATLAIIGLIGLKGS 

ILSGTELQARWVTRVFKGLCKRPASQKLMMEAT 

EKEQLIKRGVFKDTSKDKFDYIAYMDDIAACIGT 

KPSIPLLFLKDPRLAWEVFFGPCTPYQYR\LMGPG 

KWDGARNAILTQWDRTLKPLKTR1VPDSSKAWP 

SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 

KJLQDRMSPYLVSLWRG 


3440 


A 


1 


3533 


impcgssrllrgcwthpnepvsdlsyfdcffisvm 

enskvlgesmagisqnaktgdlpafgecvgiask 

alcglteaaaqaaylvgifdpnsqaghqglvdp 

iqfaranqaiqmacqnlvdpgsspsqvlsaativ 

akhtsalcnacriassktanpvakrhfvqsake 

vanstanlvktikaldgdfsednpvnkcriatapl 

ieavenltafasnpefvsffaqissegsqaqepilv 

sakpmlesssylirtarslainpkdpptwsvlag 

hshtvsdsikslitsirdkapgqrecdysidginrc 

irdieqaslaavsqslatrddisvealqeqltsw 

qeighlidpiataargeaaqlghkgtqlasyfep 

lilaavgvaskildhqqqmtvldqtktlaesal 

qmlyaakegggnpkaqhthdaiteaaqlmkea 

vddimvtlneaasevglvggmvdaiaeamskl 

degtppepkgtfvdyqttwkyskaiavtaqem 

mtksvtnpeelgglasqmtsdyghlafqgqma 

aataepeeigfqirtrvqdlghgciflvqkag\al 

qvcptdsytkreliecaravtekvslvlsalqag 

nkgtqacitaatavsgiiadldttimfatagtln 

aensetfadhrendlktakalvedtkllvsgaas 

TPDKLAQAAQSSAAnTQLAEVVKLGAASLGSD 
DPETQVVLINAIKDVAKALSDLISATKGAASKPV 
DDPSN4YQLKGAAKVMVTNVTSLLKTVKAVEDE 
ATRGTRALEATIECDCQELTVFQSKDVPEKTSSPE 
ESIRMTKGITMATAKAVAAGNSCRQEDVIATAN 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=AsparBc Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop eodon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF 

GTECTLGYLDLLEHVLVELQKPTPELKQQLAAFS 

KRVAGAVTELIQAAEAMKGTEWVDPEDPTVIAE 

TELLGAAASIEAAAKKLEQLKPRAKPKQADETL 

DFEEQILEAAKSIAAATSALVKSASAAQRELVAQ 

GKVGSIPANAADDGQWSQGLISAARMVAAATSS 

LCEAANASVQGHASEEKLISSAKQVAASTAQLL 

VACKVKADQDSEAMRRLQAAGNAVKRASDNL 

VRAAQKAAFGKADDDDVVVKTKFVGGIAQIIAA 

QEEMLKKERELEEARKKLAQIRQQQYKFLPTEL 

REDEG 


3441 




i 
~> 


x \f—f 


xiq ATonn\m\ron atj ai\* ATvrucv a a a i xtt cat tjc 

PAHRPPGFSVAQKPFGATYVWSSIINTLQTQVEV 

KKIIRHRLKRHNDCFVGSEAVDVIFSHLIQNKYF 

GDVDIPRAKVVRVCQALMDYKVFEAVPTKVFG 

KDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PHVNISTTLSPQVINEVWQEETIGRLLQLVDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGIL 

KAYSDSQEDEWLSAAIDCLEYLPDQMVVEISRSF 

PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 

VHNGIAELLVNGKTEIALEATQLLLKLLDFQNRE 

EFRRLLYFMAVAANPSEFKLQKESDNRMWKRI 

FSKAIVDNKNLSKGKTDLLVLFL\MDHQKDVFK1 

PGTL\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEKTTIDELLYLLKTLDEDSKLSAKE 

KKKVLLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAAQQ 

VAEDKFVFDLPDYESINHVVVFMLGTIPFPEGMG 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAEFKIS 

GLKSGEGSQHPFGAMNTVRTPSVAQIGISVELLDS 

MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQATDDTQ/RPSEMFIPANWLKWYENF 

QRRTSTEPSLLENHWIKINF 


3443 


A 


3 

« 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNWML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIQIR 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

KEKLNDTYVNVGLYSTKTCLKVEUEKDTKYSVI 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSQIFYYS 

TGMTVGrVASL\LIIIFILSKFMPKKSPIYVILVGGW 

SFSLYLIQLVFKNLQEIWRCYWQYLLSYVLTVGF 

MSFAVCYKYGPLENERSINLLTWTLQLMGLCFM 

YSGIQIPHIALAiniALCTKNLEHPIQWLYrrCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSIIAQDEIYEEASSEEEDSYS 

RCPAITQNNFLT 


3444 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSnFANYIARDTRRLGAHLDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAH^QNSPDAKIFCLVHKMD 

LVQEDQRDLFKEREEDLRRLSRPLECSCFRTSIW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, 0=Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L*=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSHFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEABLQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

KQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSHFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMWMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHPVIVTMASKRKSTTPCMIP 

VKTWLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSHDMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHVVVEQSIPESTSTPDLAGEPSAEGADGQAEIHT 

KTPIMKIMKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVPVLPAGIAQFLSLQQQPPVHAQ 

HHVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKFPYPTKAELCYLTVYTKYPEEQLKIW 

FTAQRLKQGISWSPEEIEDARKKMFNTVIQSVPQ 

PTITVLNTPLVASAGNVQHLIQAALPGHVVGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYKNKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRNLK 

GSRAMIPGDHRSIIIDSVPEVSFSPSSKVPEVTCPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREEDS 

WFSERRKKVNAEETKKAEENASQEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPIK 

INLKl^RVTEANGRNEPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEVVRWFGDSRYALKNGQLK 

WYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nrid rpsiif lit nf 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=AJanine OCysteine, D^Aspartic Acid, 
E=GIutamic Acid, F-Phenylalanine, OGIytine, BNHistidine, 
I = Isoleucine. K=Lvsine. L^Leucinc. M=M<»thinnin*> 
N=Asparagine, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /=possible nucleotide deletion, 
v-possiDie nucleotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWFAEKMGEE 
TRAVADTGSEDQGPGTGELTAVHKGMGDTYSE 1 
VSENSESWEPRVPEASSEPFDMSSPQAGRQLETD 


3448 


A 


2 


1324 " 


FVARAEKGFRTREAHLLQVAGVGTGLQNGASLS 

GLASGVMAQRAFPNPYADYNKSLAEGYFDAAG 

RLTPEFSQRLTNKIRELLQQMERGLKSADPRDGT 

GYTGWAGIAVLYLHLYDVFGDPAYLQLAHGYV 

KQSLNCLTKRSITFLCGDAGPLAVAAVLYHKMN 

NEKQAEDCITRLIHLNKIDPHAPNEMLYGRIGYIY 

ALLFVNKNFGVEKIPQSfflQQICETILTSGENLAR 

KRNFTAKSPLMYEWYQEYYVGAAHGLAGIYYY 

LMQreLQVSgUKLHSLVKPSVDYVCQLKFPSGN 

YPPCIGDNRDLLVHWCHGAPGVIYMLIQAYKVF 

R/EREKYLC\DAYQCADVIWQYGLLKKGYGLCY\ 

GSAGNAYAr^TLYNLTQDMKYLYRACKFAEWC 

LEYGEHGCRTPDTPFSLFEGMAGTIYFLVADLLFP 

TKARVFPAFEL 


3449 


A 


3 


2389 


SRHVTGAARSPSRAGPSDPPAMGDEDDDESCAV 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

VFLVRKAGGHDAGKLYAMKVLRKAALVQRAK 

TQEHTRTERSVLELVRQAPFLVTLHYAFQTDAKL 

HLILDYVSGGEMFTHLYQRQYFKEAEVRVYGGE 

IVLALEHLHKLGIIYRDLKLENVLLDSEGHIVLTD 

FGLSKEFLTEEKERTFSFCGTIEYMAPEIIRSKTGH 

GKAVDWWSLGILLFELLTGASPFTLEGERNTQAE 

VSRRILKCSPPFPPRIGPVAQDLLQRLLCKDPKKR 

LGAGPQGAQEVRNHPFFQGLDWVALAARKIPAP 

FRPQIRSELDVG\NFAEEFTRLEPVYSPPGQ\PPPG 

DPRIFQGYSFVAPSILFDHNNAVMTDGLEAPGAG 

DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

QGSFSVCRRCRQRQSGQEFAVKILSRRLEANTQR 

EVAALRLCQSHPNWNLHEVHHDQLHTYLVLEL 

LRGGELLEHIRKKRHFSESEASQILRSLVSAVSFM 

HEEAGVVHRDLKPENILYADDTPGAPVKUDFG/F 

SPRLRPQSPGVPMQTPSFTLQYAAPELLAQQGYD 

ESCDLWSLGVILY\MMLSGQAPFQGASGQGGQS 

QAAEMCKIREGRFSLDGEAWQGVSEEAKELVR 

GLLTVDPAKRLKLEGLRGSSWLQDGSARSSPPLR 

TPDVLESSGPAVRSGLNATFMAFNRGKREGFFLK 

SVENAPLAKRRKQKLRSATASRRGSPAPANPGR 

APVASKGAPRRANGPLPPS 


3450 


A 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLRDS 

EDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSS 

VPELPGFYFDPEKKRYFRLLPGHNNCNPLTKESIR 

QKEMESKRLRLLQEEDRRKKIARMGFNASSMLR 

KSQLGFLNVTNYCHLAHELRLSCMERKKVQIRS 

MDPSALASDRFM.ILADTNSDRLFTVNDVTVGGS 

KYGIINLQSLKTPTLKVFMHENLYFTNRKV\NSV 

CWASLNHLDSHILLCLMGLAETPGCATLLPASLF 

VNSHPAGIDRPG\MLCSFRIPGAWSCAWSLNIQA 

NNCFSTGLSRRVLLTNVVTGHRQSFGTNSDVLA 

QQFALMAPLLFNGCRSGEIFAIDLRCGNQGKGW 

KATRLFHDSAVTSVRILQDEQYLMASDMAGKIK 

LWDLRTTKCVRQYEGHVNEYAYLPLHVHEEEGI 

LVAVGQDCYTRJWSLHDARLLRTIPSPYPASKAD 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glotamic Acid, P=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K^Lysine, LHLeucine, M=M ethtonine, 
N=Asparagine, P=Proline, Q=GIutamine, R^Arginine, S=Serine, 
T»Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *==Stop codon, ^possible nucleotide deletion, 
possible nucleotide insertion 










IPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLALWITLSLLQTGLAEPERCNFT 

LAESKASSHSVSIQWRILGSPCNFSLIYSSDTLGA 

ALCPTPRIDNTTYGCNLQDLQAGTIYNFKIISLDE 

ERTWLQTDPLPPARPGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQKIQGVQIQESTSWNE 

YTFFNLTAGSKYNIAITAVSGGKRSFSVYTNGST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGWDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTND 

GSLTSLKVKWQRPPG\NVDSYNITLSHKGTIKESR 

VLAPWIT\ETHFKELVPGRLY\QVTCSAVSLGELS 

AQKMVAVGRTFPDKVANLEANNNGRMRSLVVS 

WSPPAGDWEQYRILLFNDSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RWPLAVLQLRVKHANETSLSIMWQTPVAEWEK 

YIISLADRDLLLIHKSLSKDAKEFTFTDLVPGRKY 

MATVTSISGDLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLLIHENVVIK 

NESISSETSRYSFHSLKSGSLYSVVVTTVSGGISSR 

QVVVEGRTVPSSVSGVTVNNSGRNDYLSVSWLL 

APGDVDNYEVTLSHDGKVVQSLVIAKSVRECSF 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QGVSVSNSARSDYLRVSWVHATGDFDHYEVTIK 

NKNNFIQTKSIPKSENECVFVQLVPGRLYSVTVT 

TKSGQYEANEQGNGRTIPEPVKDLTLRNRSTEDL 

HVTWSGANGDVDQYEIQLLF1TOMKVFPPFHLVN 

TATEYRFTSLTPGRQYKILVLTISGDVQQSAFIEG 

FTVPSAVKNIfflSPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQ 

YQIMIASVSGSLKNQINVVGRTVPASVQGVIADN 

AYSSYSLIVSWQKAAGVAERYDILLLTENGILLR 

NTSEPATTKQHKFEDLTPGKKYKIQELTVSGGLFS 

KEAQTEGRTVPAA VTDLRITENSTRHLSFRWTA S 

EGELSWYNIFLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMVIVTHSGELSNESFIFGRTVPASV 

SHLRGSNRNTTDSLWFNWSPASGDFDFYELILYN 

PNGTKKENWKDKDLTEWRFQGLVPGRKYVLW 

WTHSGDLSNKVTAESRTAPSPPSLMSFADIANT 

SLAITWKGPPDWTDYMDFELQWLPRDALTVFNP 

YNNRKSEGRIVYGLRPGRSYQFNVKTVSGDSWK 

TYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSWI 

PPDSDFDGYSIECRXMDTQEVEFSRKLEKEKSLL 

NIM1V1LVPHKRYLVSIKVQSAGMTSEVVEDSTIT 

MIDRPPPPPPHmVNEKDVLISKSSINFTVNCSWFS 

DTNGAVKYFTWVREADGSDELKPEQQHPLPSY 

LEYRHNASIRVYQTNYFASKCAENPNSNSKSFNI 

KLGAEMESLGGKCDPTQQKFCDGPLKPHTAYRI 

SIRAFTQLFDEDLKEFTKPLYSDTFFSLPITTESEP 

LFGAIEGVSAGLFLIGMLVAWALLICRQKVSHG 

RERPSARLSIRRDRPLSVHLNLGQKGNRKTSCPIK 

INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 

SCDIALLPENRGKNRYNNBLPYDATRVKLSNVDD 

DPCSDYINASYIPGNNFRREYIVTQGPLPGTKDDF 

WKMVWEQNVHNIVMVTQCVEKGRVKCDHYW 



I I 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystdne, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, HHBBstidine, 
I=Isoleuclne, K^Lysine, L= Leucine, M— Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y^Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










PADQDSLYYGDLILQMLSESVLPEWTIREFKICGE 

EQLDAHRIJKHFHYTVWPDHGVPETTQSLIQFVR 

TVRDY1NRSPGAGPTWHCSAGVGRTGTFIALDR 

ILQQLDSKDSVDIYGAV\HDLRLHRVHMVQTEC 

QYVY1JHQCVRDVLRARKXRSEQENPLFPIYENV 

NPEYHRDPVYSRH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 

ARNSQLRTVLVGKTGAGKSATGNSILGRKVFHSG 

TAAKSITBCKCEKRSS S WKETELVWDTPGEFDTE 

VPNAETSKEIIRCILLTSPGPHALLLWPLGRYTEE 

EHKATEKILKMFGEPJUISFMILIFTRKDDLGDTN 

LHDYLREAPED1QDLMDIFGDRYCALNNKATGA 

EQEAQRAQLLGLIQRVWENKEGCYTNRMYQR 

AEEEIQKQTQAMQELHRVELEREKARIREEYEEK 

IRKLEDKVEQEKRKKQMEKKLAEQEAHY AVRQ 

QRARTEVESKDGILELIMTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKKKAKMKDMPLRIHVLLGLAITTLVQAV 

DKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQILLLQTNNIAKIEYSTDFPV 

NLTGLDLSQNNLSS\nTNINGKKMPQLLSVYLEEN 

KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQMINSKWFDALPNLEILMIG 

ENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNAL 

VGLENLESISFYDNRLIKVPHVALQKWNLKFLD 

LNKNPD^RIRRGDFSNMLHLKELGINNMPELISID 

SLAVDNLPDLRKIEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMMEICLPLIAPESFPSNLNVEAGSY 

VSFHCRATA\EPQPEIYWITPSGQKLLPNT\LTDKF 

YVHSEGTLDINGVTPKEGGLYTCIATNLVGADLK 

SVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSAREPSDV 

KVYNLTHLNPSTEYKICIDIFIWQKNRKKCVNVT 

TKGLHPDQKEYEKNNTTTLMACLGGLLGIIGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLD^WEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


1844 


244 


ERYLFATYVAPSATLDIGLQQEKKKEIYMKIQPP 

FEDLFDTAEEYBLLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKLQALHKETFSKKAEDTTC 

EIGTGILSLSNVSKRTEYWDNWAEYKHFKFSDL 

LNNKLEFEHFRQFLETHSSSMDLMCWTDIEQFRR 

ITYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLENVWLPLFLASEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKWISSSCKUAFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQI 

DIPVEQAQKIIEHRKELGPYVFREAQMTFLGVMF 

KFWPQFCEFRKNLTDENIMSVLERRQEYNKQKK 

KLAVL/QNDEKSGKDGIKQYANTSVPAIKTALLS 

DSFLGLQPYGRQPTWCYSKYffiALEQERILLKIQE 

ELEK\SCLQACNLSQILRLALQLCL 


3455 


A 


228 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, KHLysine, L=Leucine, M=Methiouine, 
N=Asparaglne, P=Prollne, Q=Glutamine, R=Arglnine, S=Serine, 
■^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=€nknowD, *=Stop codon,/=possible nucleotide deletion, 
\F=possible nucleotide insertion 










ASPSRFRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGYIDKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLEDIAHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRIGFGPIPFSLP 

EGLPKIPSVSTfflKVKSEEKIKVVEKSEKETVIVEE 

QTEETQVTEEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKEEAKSP 

PE\AKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEE\AKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAKSPVKEEAKSPEKA 

KSPVKEEAKTPEKAKSPVKEEAKSPEKAKSPEKA 

KTLDVKSPEAKTPAKEEARSPADKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKE1PKKEEVKSPV 

KEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKKEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKKPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQKSSLPPLL 

IPPSENLGPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERGSRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPG\RRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNGVGVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVPIPPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCDLPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKKNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 

LPFYQRCHQHYDLSYRNKDVRSTVSHYQREKKR 

SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 

QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSKLSPKPKRAKHSLLSGEEBCENLPSDY 

MVPffSGRQKHVSGITDTEEERIKEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSVVSKQATSALQQEETSEKKS 

RKVVIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFIIKPRSHTVWEKENVKLHCSIAGWPEPRV 

TWYKNQVPINVHANPGKYIIESRYGMHTLEINAC 

DFEDTAQYRASAMNVKGELSAYASVVVKRYKG 

EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 

DKFDVSFGREGETMSLGCRVVITPEIKHFQPEIQ 
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SEQD) 
NO: ! 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glntamic Add, ^Phenylalanine, G=Glycine, H=Hlstidine, 
I^Isoleucine, K==Lysine, L/^Leucine, M— Methionine, 
N-Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










WYRNGVPLSPSKWVQTLWSGERATLTFSHLNKE 

DEGLYTIRVRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYinSWKQPAVDGGSPIL 

GYFIDKCEVGTDSWSQCNDTPVKFARFPVTGLIE 

GRSYBFRVRAVNKMGIGFPSRVSEPVAALDPAEK 

ARLKS/PPLSTLDWTWTVTEEEPSEGIVPGPPTDLS 

VTEATRSYWLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTWGDKLDIPKAPGKI 

IPSRNTDTSWVSWEESKDAKELVGYYIEANVA 

GSGKWEPO^INNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAlEVKAAlAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

EDGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWTIAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEGVSYVFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEVWNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRRWMQAEKLS 

GNAKVNYIFNEKGIFEGPKYKMHIDRNTGIIEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTWLVGD 

VFKKLQKEAEFQRQEWIRKQGPHFVEYLSWEVT 

GECNVLLKCKVANIKKETHIVWYKDEREISVDE 

KHDFKDGICTLLITEFSKKDAGIYEVU.KDDRGK 

DKSRLKLVDEAFKELMMEVCKKIALSATDLKIQ 

STAEGIQLYSFVTYYVEDLKVNWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAIAEK 

NRARVLGGLPD WTIQEGKALNLTCNVW GDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLWKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKGGKKAK 


3458 


A 


3963 


827 


LSRSSSDNNTNTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTIFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWSIEHVEQYLG 

TDELPKNDLITYLQKNADAAFLRHWKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LQSSDILNLTKEQPQAKAGNGQNSCGVEDVLQL 

LRILYTVASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

KKITTKILQQffiEPLALASGALPDWCEQLTSKCPF 

LIPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELERI 



WO 01/57190 PCT7US01/04098 



S£QH> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=G1utamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleudne, KHLysine, D=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R»Arginine, S=$erine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
\=possib!e nudeotide insertion 










TKLFHFLGIFLAKCIQDNRLVDLPISKPFFKLMCM 

GDIKSNMSKLIYESRGDRDLHCTESQSEASTEEG 

HDSLSVGSFEEDSKSEFELDPPKPKPPAWFNGILT 

WEDFELVNPHRARFLKEIKDLAIKRRQILSNKGL 

SEDEKNTKLQELVLKNPSGSGPPLSffiDLGLNFQF 

CPSSRIYGFTAVDLKPSGEDEMITMDNAEEYVDL 

MFDFCMHTGIQKQMEAFRDGFNKVFPMEKLSSF 

SHEEVQMILCGNQSPSWAAEDIINYTEPKLGYTR 

DSPGFLRFVRVLCGMSSDERKAFLQFTTGCSTLP 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 

LKLPEYSSEEMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQNKGRS\DGPEAQA 

EACSGERTYQELLVNQMPIAQPLASRRLTRKLYK 

CIKKAVKQKQmRGVKEVQKFVl^GEKGIMVLA 

GDTLPIEVYCHLPVMCEDRNLPYVYIPSKTDLGA 

AAGSKRPTCV1MVKPHEEYQEAYDECLEEVQSL 

PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERIO^KETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENNDSKAPPHDELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTBCNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 


3461 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKBCRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEEN\DSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VuAvjJrJ)HL,i V loorDw 1 VKLWi fKNlNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
t=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *«Stop codon, possible nucleotide deletion, 
^possible nucleotide insertion 


3462 


A 


2 


2643 


TAPEFSRSTHASAHASVARVLRNREIAQLKKEQR 

RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 

AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 

AESGARSVSSIVRQWNRKINHFLGDHPAPTVNGT 

RPARKKFQKKGASQSFSKAARLKWQSLERRIIDI 

VMQRMTR^EADMERLIKKREELFLLQEALRR 

KRERLQAESPEEEKGLQELAEEffiVLAANIDYIND 

GITDCQAHVQLEETKEELDSTDTSVVISSCSLAE 

ARLLLDNFLKASIDKGLQVAQKEAQIRLLEGRLR 

QTDMAGSSQNHLLLDALREKAEAHPELQALIYN 

VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 

tnt\ TTrr t?t/- o t? oiy t o a rtjr A\m A r>r*ir /-*T»TkT T>TrinPT/->TT 

kjx~/ji ivi ivojji xvuo/\v^/ivixvrv v ar%Aj\^L,\jr r LjUio iivini 

TKSLASLVEIKEDGVGFSVRDPYYRDRVSRTVSL 

PTRGSTFPRQSRATETSPLTRRKSYDRGQPIRSTD 

VGFTPPSSPPTRPRNDRNVFSRLTSNQSQGSALD 

KSDDSDSSLVSEVLRGnSPVGGAKGARTAPLQCV 

SMAEGHTKPILCLDATDELLFTGSKDRSCKMWN 

LVTGQEIAALKGHPNNWS1KYCSHSGLVFSVST 

SYIKVWDIRDSAKCIRTLTSSGQVISGDACAATST 

RAITSAQGEHQINQIALSPSGTMLYAASGNAVRI 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

WTGSKDHYVBCMFELGECVTGTIGPTHNFEPPH 

YDGIECLAIQGDILFSGSRDNGIKKWDLDQQELIQ 

QIPNAHKDWVCALAFIPGRPMLLSACRAGVIKV 

WNVDNFTPIGEIKGHDSPINAICTNAKHIFTASSG 

CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGEKIEDFKVGNLLGKGSFA 

GVYRAESIHTGLEVAIKMIDKKAMYKAGMVQR 

VQNEVKIHCQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKNRVKPFSENEARHFMHQIITG 

MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 

ATQLKMPHEKHYTLCGTPNYISPEIATRSAHGLE 

SDVWSLGCMFYTLLIGRPPFDTDTVKNTLNKW 

LADYEMPTFLSffiAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 

TASSSTSISGSLFDKRRLLIGQPLPNKMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 

FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 

PNRDFQGHPDLQKDTSKNAWTDTKVKKNSDAS 

DNAHSVKQQNTMKYMTALHSKPEIIQQECVFGS 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKKAWSILDSEEVCVELVKEYASQEY 

VKEVLQISSDGNTITIYYPNGG\RGFPLA\DRPPSP 

1\DNISR\YSF\DNLPEKYWRKYQYASRFVQLVRS 

KSPKITYFTRYAKCILMENSPGADFEVWFYDGV 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 

MYMDHANEGHRICLALESnSEEERKTRSAPFFPn 

IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHSAASPTQAPELNPSMVTNEGLGLTTTASGTD 

ISSNSLKDCLPKSAQLLKSVFVKNVGWATQ\LTS 

GAVWVQFNDGSQLWQAGVSSISYTSPNGQ\TTR 

\YGENEKLPDYIKQKLQCLSSILLMFSNPTPNFH 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanioe OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I^lsoleucine, KNLysine, L=LeucJne, M=Methionine, 
N=*Asparagine, P=Proline, Q=G I uta mine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3464 


A 


14 


348 


AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASEAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMASKTIPELLKWIEDGIPKDPFLNPDLMKNNPW 
WEKGKCTIL 


3465 


A 


5537 


405 


VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGWRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRKLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPEPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKIFMAQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYTPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGWDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQNVTATSANITWVYSSHRHPHVVYLDD 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLVVSWLPVTIDSAGSSNGVQVTGYA 

VYADGLKVCEVADATAGSTLLEFSQLQVPLTWQ 

KVSVRTMSLCGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGFIHL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

iEERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

PSAKV1KMPRGGPQQLGTGANTPARVFVALSDY 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNIPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTIPQGSSLVLQGN 

SKRLPLWTPKDVQAALDYDPGDGQMGGQGKGRL 

ALRAGDVVMVY\GPMDDQGFYYGELGGHRG\L 



WO 01/57190 PCT/US01/04098 



SEQ11I 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Hsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, RpArginine, S=Serine, 
i^lnreonine, v e vaiine, w^irypiopnan, i=iyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
Y=possible nucleotide insertion 










VPANLRIKMSSQGH 


3466 


A 


1 


mi 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVSI 

MIYWHWGEPKEKGQLYNLPAEIPCPTLTPPTPP 

SHGPTPGN1FFLETSDRTNPNFLFMCSVESAARTH 

PESHVLVLMKGLPGGNASLPRHLGISLLSCFPNV 

QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 

PVLSDASRIALMWKFGGIYLDTDFIVLKNLRNLT 

NVLGTQSRYVLNGAFl^FERRHEFMALCMRDFV 

DHYNGWIWGHQGPQLLTRVFKKWCSIRSLAESR 

ACRGVTTLPPEAFYPIPWQDWKKYFEDINPEELP 

RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 

ARYCPTTHE / DHEN A /L\ / KGPAGHLPNLLLMGHW 


3467 


A 


1 


2175 


MAKVILKQSKQCKNLLTCKVAQVCPVCGCLHC 

YFWWLSGLESRRPSSPLIDIKPIEFGVLSAKKEPIQ 

PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 

TDEEILSKYQLGMLHFSTQYDLLHNHLTVRVIEA " 

RDLPPPISHDGSRQDMAHSNPYVKICLLPDQKNS 

KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 

TVVDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRVWFASQPASLPVGSLCIDFPRLDIVLRGEYG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLP\SL 

QRGEGEAMLS\ALTLFSRSPLEQNIIQPLVLSLLHL 

CGSWNMPPGNSQPRGDFLYHSICTWVQDNYAQ 

PLTRESVAQFFNITPNHLSKLFAQHGTMRFIEYVR 

WVRMAKARMILQKYHLSIHEVAQRCGFPDSDYF 

CRVFRRQFGMDYVDILQIHRWDYNTPIEETLEAL 

NDWKAGKARYIGASSMHASQFAQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 

YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVDITLKPEQI 

AELETPYKPHPVVGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQLISDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 

STDPPVMVIIGGQENPNNSSASSEPRPEGHNNPQ 

VMDTEHSNPPDSGSSVPTDPTWGPERRGEESSGH 

FLVAATGTAAGGGGGLILASPKLGATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSPIKPVQTSKTLASSSSSSSS 

SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK . 

PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 

LEKPGGRHKCRFCAKVFGSDSALQtHLRSHTGER 

PYKCNVCGNRFTTRGNLKVHFHRHREKYPHVQ 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 

ATAPGLPAFNKFVLMKAVEPKNKADENTPPGSE 

FKSTGSFPLPLCARALGVASPSETSKLQQLVEKJD 
RQGAVAVTSAASGAPTTSAPAPSSSASSGPNQCV 
ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 
STRGNLRAHFVGHKASPAARAQNSCPICQKKFT 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AJanine OCystelne, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, OGlycine, H^Histidine, 
Msoleucine, K=Lysine, L^Leuclne, MNMethionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W«Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










NAVTLQQHVRMHLGGQIPNGGTALPEGGGAAQ 

ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 

EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 

EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PLrATCVFCRQGFLERATLKKHMLLAHHQVQPFA 

PHGPQNIAALSLVPGCSPSITSTGLSPFPRKDDPTI 

P 


3469 


A 


3 


5664 


NLRPLSFALFLGDPNMANLEESFPRGGTRKIHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKKLKIEKRESSKSAREKFEILSVESLCEGMRILG 

CVKEVNELELVISLPNGLQGFVQVTEICDAYTKK 

LNEQVTQEQPLKDLLHLPELFSPGMLVRCWSSL 

GITDRGKKSVKLSLNPKNVNRVLSAEALKPGML 

LTGTVSSLEDHGYLVDIGVDGTRAFLPLLKAQEY 

IRQKNKGAKLKVGQYLNCIVEKVKGNGGVVSLS 

VGHSEVSTAIATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGWDFMHLDPKKAGTYFS 

NQAVRACILCVHPRTRWHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKDGVL 

AYARLSHLSDSKNVFNPEAFKPGNTHKCRIIDYS 

QMDELALLSLRTSIIEAQYLRYHDIEPGAVVKGT 

VLTIKSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYmGDEVKCRVLLCDPEAKKLMMTLKKT 

LIESKLPVITCYADAKPGLQTHGFURVKDYGCIV 

KFYK^QGLWKHELSTEYIPDPERVFYTGQVV 

KVVVLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVKVLEKTKDGLEVAVLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGDILHRVL 

CLSQSEGRVLLCRKPALVSTVEGGQDPKNFSEIH 

PGMLLIGFVKSIKDYGVFIQLPSGLSGLAPKAIMS 

DKFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLVVQEVLEDGSV 

VFSGGPVPDLVLKASRYHRAGQEVESGQKKKVV 

ILNVDLLKLEVHVSLHQ\DLV\NRKARKLRKGSE 

HQAIVQHLEKSFAIASLVETGHLAAFSLTSHLND 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAKRTMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGT\^SIKPTHVVVTLEDGIIGCI 

HASHILDDVPEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRTIPELSVRPSELEDGHTAL 

NTHSVSPMEKIKQYQAGQTVTCFLKKYNVVKK 

WLEVEIAPDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATWGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRVVKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKWRCYILSTADNVLTLSLRSSRT 

NPETBCSKVEDPEINSIQDIKEGQLLRGYVGSIQPH 

GVFFRLGPSVVGLARYSHVSQHSPSKKALYNKH 

LPEGKLLTARVLRLNHQKNLVELSFLPGDTGKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKNQK 

RNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 



WO 01/57190 



PCT/US01/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=GIutamic Acid, F^Phenylaianine, G=GIycine, H=Bstidine, 
I=Isoleucine, KHLysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, A=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










YYREGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQKAEKELSRTEEALMDPGRQPE 

SADDFDRLVLSSFNSSILWLQYMAFHLQATEffiK 

ARAVAERALKTISFREEQEKLNVWVALLNLENM 

YGSQESL1XVFERAVQYNEPLKVFLHLADIYAKS 

EKFQEAGELYNRMLKRFRQEKAVWDCYGAFLLR 

RSQ AAA SHRVLQRALECLPSKEHVD VIAKF AQL 

EFQLGDAERAKAJFENTLSTYPKRTDVWSVYID 

MTIKHGSQKDVRDIFERVIHLSLAPKRMKFFFKR 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 

ED 


3470 


A 


2334 


1226 


TAAAPVAPGTMDDATVLRKKGYIVGINLGKGSY 

AKVKSAYSERLKFNVAVKHARKKTPTDFVERFL 

PREMDILATVNHGSIIKTYEIFETSDGRIYIIMELG 

VQGDLLEFIKCQGALHEDVARKMFRQLSSAVKY 

CHDLDIVHRDLKCENLLLDKDFNIKLSDFGFSKR 

CLRDSNGRIILSKTFCGSAAYAAPEVLQSIPYQPK 

VYDIWSLGVILYIMVCGSMPYDDSDniKMLRIQK 

EHRYDFPRSKNLTCECKDLIYRMLQ\PDVS\KRLH 

IDEILSHSWLQPPKPK\ATSSASFKREGEGKYRAE 

CKLDTKTGLRPDHRPDHKLGAKTQHRLLVVPEN 

ENRMEDRLAETSRAKDHfflSGAEVGKAST 


3471 


A 


537 


148 


TERGAPQHPTLPLPSLTPSSVHTGQPKTTPSVILFL 
PSCEEPQANKATLVCLMNN/FYPGILMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHWFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNWFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 

VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

WLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHAS\AAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDELGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

DIRNHVNF 


34/3 


A 

A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHrTVALIGIKGLMVLELPKRWGKNSEFEGGKST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidtne, 
I B Isoleucine, K=Lysine, L=Leucine, M»Methionine, 
N»Asparagine, P^Proline, Q=G!utamine, R=Arginine, S^Serlne, 
^Threonine, V=Valine, W«Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V»possibIe nucleotide insertion 










VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEWAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHASVAAEDNYGYDACAVLCLPCVPN 

E/VIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALBCLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQ(^KMEKVL 

SLPKPTIELSAYQRKCIQSILKEEGEHIREMVKQIN 

DIRNHVNF 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNASDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTLIMATGVQDFNRTEFDRLNEIKG 

HLEIALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVEDF 

RFQPEENTVETEEPLSARRLTENMRRLKRGAKPV 

TNFVKNLSALSDWYSVYTSAIAFTVYMNAVWH 

GWAIPLFLFLAELRLSLNYLIARGWRIQWSIVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVQPEITQKLYVALWAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLIDFIFKRCPRLR 

AKYDTPYIIWRSLPTDPQLKERSSAAVSRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTBCKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYTRN 

GVLYVT\ENYLCFESSKSGSSKRNKVIKLVDITDI 

QKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMV 

HRDEAFETILSQYIKITSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKGAAAAAETHGQAKAKSGWLKPYYF 

IELMESRKX)ITNQEELWKMKPRRNLEEDDYLHK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQWHLPIKIAAIIASLTFLYTLLREVIHPLA 

TSHQQYFYKIPILVINKVLPMVSITLLALVYLPGV 

IAAIVQLHNGTKYKXFPHWLDKWMLTRKQFGL 

LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 

VQQNKEDALMEHDVWRMEIYVSLGIVGLAILAL 

LAVTSIPSVSDSLTWREFHYIQSKLGIVSLLLGTIH 

ALIFAWNKWmiKQFVWYTPFITMIAVFLPIVVLI 

FKSILFLPCLRKKILKIRHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRL 
DLILCNKTAYQEVFKPENISLRNKLRELCVKLMF 
LHPVDYGRKAEELLWRKVYYEVIQLIKTNKKHI 

IJQTJ QTT "BP A VP TUT \/ A /TmuWYUT T T VT/^OtTV/V^T 

iloKo 1 Ltiz^J\ I K 1 r±L V AulUr Y yHl^LLYlybrlYljL 

ELQCCIDWTHVTDPLIGCKKPVSASGKEMDWAQ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

YQALSVAPQIGMPFNQLGTLAGSKYYNVEAMY 

CYLRCIQSEVSFEGAYGNLKRLYDKAAKMYHQL 
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~SEQB ~ 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine G=Cysteine, D=Asparttc Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I-Isoleucine, K-Lysine, L=Leucine, M^Methionine, 
N»Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=VaIine, W-Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
\=possibIe nucleotide insertion 










KKCETRKI^PGKKRCKDIKRLLVNFMYLQSLLQ 

PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 

LASEDEEEYESGYAFLPDLLIFQMVnCLMCVHSL 

ERAGSKQYSAAIAFILALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

PVTPQVGEGRKSRKFSRLSCLRRRRHPPKVGDDS 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTKRCFRLAFTFSNLLLQPTTNPHTSASHRPCV 

NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIQ 

•nrrt rw tt x m a t?/~»t t t* a i rr/"i n-r tntt rr t»ttwttit\T tti f/i a 

oxvi^v^ v i-fivi^vjD vj jujl. jt -rt. vivv r w juxv i rvr ui-.ii v w\ 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPSSLLLPEDMALRNLPPLRAAH 

RRFNFDTDRPLLSTLEESVVPJCCIRSFGHFIARLQ 

GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 

QEEARRNRLMRDMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

ffRTVEDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQLT\LAQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVDIKNVLDFYKQWKEIG 


3477 


A 


1 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KBFLKKDAELGRSNHLPTWDKPEDASWLPQSCL 

GGDAVATTGEIHEEKAWKTRALEVGQPAQRDIR 

RGELWGKEHGADQAIQETLEDLSSLERTLWSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 

ETKHAELIVVKELDREIHSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLIKLTATDPDQGPNGEVEFFLSKHMPPEW 

LDTFSIDAKTGQVILRRPLDYEKNPAYEVDVQAR 

DLGPNPIPAHCKVLIKVLDVNDNIPSfflVTWASQP 

SLVSEALPKDSFIALVMADDLDSGNNGLVHCWL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVAIDSNTGEVTAQRSLNYEEM 

AGFEFQVIAEDSGQPMLASSVSVWVSLLDANDN 

APEWQPVLSDGKASLSVLVNASTGHLLVPIETP 

NGLGPAGTDTPPLATHSSRPFLLTTIVARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELEIWEDQGSPPLQTRALLRVMFVTS 

VDHLRDSARKPGALSMSMLTVICLAVLLGIFGLI 

LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKHIQKADIHLVPVLRGQAGEPCEVGQSHKDV 

DKEAMMEAGWDPCLQAPFHLTPTLYRTLRNQG 

NQGAPAESREVLQDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 

EAPQRPPASSATLRRQRHLNGKVSPEKESGPRQI 

LRSLVRLSVAAFAERNPVEELTVDSPPVQQISQLL 

SLLHQGQFQPBCPNHRGNKYLAKPGGSRSAIPDTD 



WO 01/57190 



PCT/US01/04098 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G^GIycine, HNHistidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P«Proline, Q=GIutamine, R»Arginine, S=Serine, 
T=>Threonlne, V-Valine, W=Tryptophan, Y^Tyrosine, 
X^Unknown, *=Stop codon, A=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 

YRDNVISPDAAATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLIEFEN 

LATORVKLLKSVENLGVSYVKGTEQYQSKLESEL 

RKLKFSYRENLEDEYEPRRRDHISHFILRLAYCQS 

EELRRWFIQQEMDLLRFRFSILPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC * 

MRQLHKALRENHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLKIILSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKISPGGISQILDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQRI 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELELWRLRSRSWRPLGVPRRCHRRNWKEPVR 

AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAI 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REL/SPRQWLRPDI\RTKEQ\IVEMLVQEQLLAILP 

EAARARRIRRRTDVRITG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRDVALDFSQEEWEWLKPSQ 

KDLYRDVMLENYRNLVWLGLSISKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFEDEDEISQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKRDNEF 

SN/IWEKHTPEISIFNTTES\PTIQQVHKFDIYDKLF 

PQNSVUEYKRLHAEKESLIGNECEEFNQSTYLSK 

DIGIPPGEKPYESHDFSKLLSFHSLFTQHQTTHFG 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKECNKA 

FRQSAHLAQHQRIHTGEKPFACNECGKAFSRYAF 

LVEHQRIHTGEKPYECKECNKAFRQSAHLNQHQ 

RIHTGEKPYECNQCGKAFSRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRIHTGEKPYECI 

KCGKFFRTDSQLNRHHRIHTGERPFECSKCGKAF 

SDALVLIHHKRSHAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQRI 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKVAEPARAGTEAALRPALSVAESA 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEAEG" 

RLREKLFSGYDSSVRPAREVGDRVRVSVGLILAQ 

LISLNEKDEEMSTKVYLDLEWTDYRLSWDPAEH 

DGIDSLRITAESVWLPDWLLNNNDGNFDVALDI 

SVWSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 

NCT3S1VFSSYSYDSSEVSLQTGLGPDGQGHQEIHI 
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SEQID 
NO: 


Method 


Predicted i 
beginning 

mi pIpa ti d #» 

U U UCU UUv 

location 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 

location 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«AIanine C=Cysteine, D=Aspartic Add, 
E=Glntamic Acid, ^Phenylalanine, (^Glycine, H-Histidine, 

I=TRAlpnrini» K=sT,v<iinp. T^T^noinp* !Vf=lVfethinnine. 

N=Asparagine, P=Proline, QKSIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknowo, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










HEGTFBENGQWENIHKPSRLIQPPGDPRGGREGQ 

RQEVIFYLIIRRKPLFYLVNVIAPCILITLLAIFVFY 

LPPDAGEKMGLSIFALLTLTVFLLLLADKVPETSL 

SVPIIIKYLMFTMVLVTFSVILSVVVLNLHHRSPH 

THQMPLWVRQIFIHKLPLYLRLKRPKPERDLMPE 

PPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRF 

QPELSAPDLRRFIDGPNRAVALLPELREWSSISYI 

ARQLQEQEDHDALKEDWQFVAMWDRLFLWTF 

IIFTSVGTLWffLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ERWDSGGADAEWYALADWTAVWLPRSDFYTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAVVPEPQGPMGPAGVAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGA\GRTSGRGPWEMVLWHGF 

PSSVAALRFEWAWQHPHASRRLAHVGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHVICLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLIWLCQMDTEKEVEDSELEEAHWTD 

LLET 


3483 


A 


230 


3686 


WRPWPCIDTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQDIVPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFILVIDRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSQ 

LTEDLGGTLDYCHSRWLCQRTAIESFALMVKQT 

AQMLQSFGTELAETELPNDVQSTxSSVLCAHTEK 

KDKAKEDLRLALKEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

EIARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEIEKFLETGAENKIQE 

LNAIYKEYESILNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGIRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLAILRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFHNRIFLRELENYTDCPELVGRCF 

LERMEDFQIYEKYCQNKPRSESLWRQCSDCPFFQ 

ECQRKLDHKLSLDSYLLKPVQRITKYQLLLKEM 

LKYSRNCEGAEDLQEALSSELGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQGSFSVWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEKAPSYSYKQSLNMAAVGITENVKGDAKKFE 

IWYNAREEVYIVQAPTPEIKAAWVNEIRKVLTSQ 

LQACREASQHRALEQSQSLPLPAPTSTSPSRGNSR 

NKKLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 

SKTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 

GPKKLVPGKYTWADHEKGGPDALRVRSGDVV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Jast amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=GIutamie Acid, ^Phenylalanine, G=Glydne, H=Hlstidine, 
I-Isolencine, K=Lysine, L=Leucine, M=Methionlne, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y a T>rosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYVDKNF1NNPLAQADWAAK 

KLVWVPSDKSGFEPASLKEEVGEEAIVELVENGK 

KVKVNKDDIQKMNPPKFSKVEDMAELTCLNEAS 

VLHNLKERYYSGLIYTYSGLFCWINPYKNLPIYS 

EEIVEMYKGKKRHEMPPHIYAITDTAYRSMMQD 

PvEDQSILCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQANPILEAFGNAKTVXNDN 

SSRFGKFIRINFDVNGYTVGANIETYLLEKSRAIRQ 

AKEERTFHIFYYLLSGAGEHLKTDLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRIMGIPEEE 

QMGLLRVISGVLQLGNIVFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFAffiALAKATYERMFRWLVLRINK 

ALDKTKRQGASFIGILDIAGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFILEQEEYQREGIEWNFIDFG 

LDLQPCIDLIEkPAGPPGILALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCIIHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDRIIGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKEQLAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGIRICR 

QGFPNRWFQEFRQRYEILTPNSIPKGFMDGKQA 

CVLMIKALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLKJTDVTIGFQACCRGYLARKAFAKRQQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKPLL 

QVSRQEEEMMAKEEELVKVREKQLAAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEKKLLEDRIAEF 

TTNLTEEEEKSKSLAKLBa^JKHEAMITDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQMA 

ELKMQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCER\ASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNIL 

KKTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTCLKQVEDE 

KNS\FREQLEEEEEEAKHNLEKQIATLHAQVADM 

KKKMEDSVGCLETAEEVKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKKFDQLLAEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAIEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 

LEDERKQRSMAVAARKKLEMDLKDLEAHIDSA 

NKNKlJhAlKQLRKLQAQMKDCMRELDDTRASR 

EEILAQAKENEKKLKSMEAEMIQLQEELAAAER 

AKRQAQQERDELADEIANSSGKGALALEEKRRL 

EARIAQLEEELEEEQGNTELINDRLKKANLQIDQI 

NTDLNLERSHAQKNENARQQLERQNKELKVKL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine l G=Glycine, H=Histidine, 
Msoleucme, K=Lysine, L=Leucinc, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V«VaIine, W-Tryptophan, Y=Tyrosiiie, 
X-Unknown, *==Stop codon, possible nucleotide deletion, 
Y=possible nucleotide insertion 










QEMEGTVKSKYKASITALEAKIAQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RKLQRELEDATETADAMNREVSSLKNKLRRGDL 

PFWPRRMARKGAGDGSDEEVDGKADGAEAKP 

AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 

DSEATIMSLRVHTLPTLLGAWRPGCRELLCLLM 

ITVWGPGASGVCPTACICATDIVSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

rr -nT-rvrxTTTOTcmCTTOTTTiXTT VP1 TM VTWnr 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKLYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 

YNRIPSMPMHHINLVPGKQLRGIYLHGNPFVCDV 

CSLVSLLVFWYRRHFSSVMDFKNDYTCRLWSDS 

RHSRQVLLLQDSFMNCSDSIINGSFRALGFIHEAQ 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KEMENFYVFHNGSLVIESPRFEDAGVYSCIAMNK 

QRLLNETVDVTINVSNFTVSRSHAHEAFNTAFTT 

LAACVASIVLVLLYLYLTPCPCKCKTBCRQKNML 

HQSNAHSSILSPGPASDASADERKAGAGKJLWFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 

IYVEDKIiKILYCEWKAGCSNWKRILMVLNGLA 

SSAYNISHNAVHYGKHLKKLDSFDLKGIYTRLDT 

YTK\LVLVRDPMERLVSAFRDKFDHPNSYYHPVF 

GKAIIKKYRPNACEEALINGSGVKFKEFIHYLLDS 

HRPVGMDIHWEKVSKLCYPCLMYDFVGKFETL 

EEDANYFLQMIGAPKELKFPNFKDRHSSDERTNA 

QWRQYLKDLTRTERQLIYDFYYLDYLMFNYTT 

PFL 


3487 


A 


2 


3281 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSWIFR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDIDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

QRGEEEEAEARAKLAPGREPPSPCHSEDSLGLGA 

APLGSEPPLSQLVSDSDSELDJSTERLALCjJS 1 JD 1 Lb 

NGQKADLEAAQRLAKRLYRLDGFRKADVARHL 

GKNNDFSKLVAGEYLKFFVFTGMTLDQALRVFL 

KELALMGETQERERVLAHFSQRYFQCNPEALSSE 

DGAHTLTCALMLLNTDLHGHNIGKRMTCGDFIG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, M=Methionine, 
N«Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










NLEGLNDGGDFPRELUCALYSSIiCNEKLQWAIDE 

EELRRFLSELADPNPKVIKRISGGSGSGSSPFLDLT 

PEPGAAVYKHGALVRKVHADPDCRKTPRGKRG 

WKSFHGILKGMILYLQKEEYKPGKALSETELKN 

AISIHHALATRASVOTSKRPHWYLRTADWRWL 

FQAPSLEQMQSWITRINWAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRLSQEEQVRTHEAKLKAMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTYAALLRVKLKAGSEELDAVEAALAQAG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS 

FPHFGHPYRGAFQFL\ASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAP\YDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYPTKGEKIMLAIITKMTLTQVSTWFANARRR 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEWATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGLAAPRFSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPRIWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPVVQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IAAYHKALSYRGHVHANNRGTNNVHFTPPPSPS 

RGILPMNPRNMNINHSQVGQGIGJPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSNIFNGTDGSENVTGLDLSDFP 

AL ADRNRREG SGNPTPLINPL AGRAP Y VGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQNNNQQKK 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIRAA 

ETDPGMVHLALGSDLTTLGLNLNSPENLYPKFAS 

PWASSPCRPQDIDFHVPSEYLTNIHIRDKLFFFFS 

W/TAKLGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELFNRDWRYHKEERVMTRAPGMEPTMKTNTY 

ERGTYYFFDCLNWRKVAKEFHLEYDKLEERPHL 

PSTFNYNPAQQAF 


3490 


A 


2 


2833 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 

GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 

HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 

SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPIVESGQPASTL 

SSGYTYPTATGVQPESSASIVTSYPPPSYNPTCTA 

YTAPSYPNYDASVYSAASPFYPPAQPPPPPGPPQ 

QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

QLQLHYCDICKISCAGPQTYREHLGGQKHRKKE 

AA^JK. 1 u V yi'NuorKu V ^ Al^LHCDLCA V bCTGA 

DAYAAHIRGSKHQKVFKLHAKLGKPIPTLEPALA 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQAAGCRPQWGKPAQPKLEGPGAPT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 
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SEQID 
NO: 


Method 


Predicted 
beginning 

niirlenrirtp 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

Inrnfinn 

lUVu (I VII 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine OCysteine, D=Aspartic Acid, 
E=Gtutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I— Isoleucine. K^LiVsine. L=Leucine. M— Methionine. 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=iyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
^possible nucleotide insertion 










RFHCKLCECSFNDLNAKDLHVRGRRHRLQYRKK 

VNPDLPIATEPSSRARKVLEERMRKQRHLAEERL 

EQLRRWHAERRRLEEEPPQDVPPHAPPDWAQPL 

LMGRPESPASAPLQPGRRPASSDDRHVMCKHATI 

YPTEQELLAVQRAVSHAEBALKLVSDTLAEEDR 

GRREEEGDKRSSVAPQTRVLKGVMRVGILAKGL 

LLRGDRNVRLALLCSEKPTHSLLRRIAQQLPRQL 

QMVTEDEYEVSSDPEANIVISSCEEPRMQVTISVT 

SPLMREDPSTDPGVEEPQADAGDVLSPKKCLESL 

AALRHARWFQARASGLQPCVrVIRVLRDLCRRV 

PTWGALPAWAMELLVEKAVSSAAGPLGPGDAV 

RRVLECVATGTLLTDGFGLQDPCERDQTDALEF 

MTLQEREDVTASAQHALRMLAFRQTHKVLGMD 

LLPPRHRLGARFRKRQRGPGEGEEGAGEKKRGR 

RGGEGLV 


3491 


A 


2 


1321 


FVGDGALSGCRRGRAPRVPSMAGSLPPCVVDCG 

TGYTBCLGYAGNTEPQFUPSCIAIRESAKVVDQAQ 

RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHGII 

EDWDLMERFMEQWFKYLRAEPEDHYFLMTEP 

PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 

AASWTSRQVGERTLTGIVIDSGDGVTHVIPVAEG 

YVIGSCIKHIPIAGRDITYFIQQLLREREVGIPPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRKWIK 

QYTGINAINQKKFVIDVGYERFLGPEIFFHPEFAN 

PDFMESISDWDEVIQNCProVRRPLYKNWLSG 

GSTMFRDFGRRLQRDLKRVVDARLRLSEELSGG\ 

RDCPKPVEVQVVTHHMQRYAV\WFGG\SMLASTP 

EFFQVCHTKKDYEEYGPSICRHNPVFGVMS 


3492 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKBRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEVAALYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FWLGNHRESN>IMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDfflEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3493 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLWVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGtycine, EHHistidine, 
I=IsoIeucine, KHLysine, L°Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y~Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVE.LE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEW\LYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCIDNFEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAVNSDGN 

MPYDLCEDEPTLDVDETCMAYQGITQEKINEMRV 

APEQQMIADIHCMIAAGQDLDWIDAQGATLLHI 

AGANGYLRAAELLLDHGVRVDVKDWDGWEPL 

HAAAFWGQMQMAELLVSHGANJLNARTSMDE 

MPH)LCEEEEFKVLLLELK\HKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKVVRRTQPVGTGPNLAYR 

KEYE/GEEAILWQRSA\AEDQRTSTYNGDIRET\R 

TDQENBCDPNPRLEK\PVLLSEFPTKIPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPGVADATPPWSSYKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADTTPNGPQGAGAVQFMMTNKLDTAMWL 

SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSALRLHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSLIFVNSYPVTMSIFPVLLFSLLHAATYTKKVL\ 

DARG\SNSLPLLR\SVLDKLSANQQNILKFIACNEI 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYSSRR 

NPYCRTLFNELRIVVEHIIMKPACPLFVRRLCLQS 

IAFISRLAPTVP 


3496 


A 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNWIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VTCRTOKFRKNNYKWVAASSKSPRVARRALSPR 

VAAENVCKASAGMANKVEKPQLIADPEPKPRKP 

ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 

GSKDHASQLSPVLSRSPSGDVRPALAHSGLKPLSG 

ETPLSAYKVKTRTKIIRRRGSTSLPGDKKSGTSPA 

ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, BNBQstidine, 
I-fcoleucine, K=Lysine, LHLeudne, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R-Arginihe, S^Serine, 
T-Threonine, V=»VaIine, W«Tryptophan, Y=^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
V=possib!e nudeotide insertion 










VTKHRLCRLPPSRAHLPTKEASSLHAVRTAPTSK 

VIKTRYRIVKKTPASPLSAPPFPLSLPSWRARRLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAIIRQARQRREKRK 

EYCMYYNRFGRCNRGERCPYIHDPEKVAVCTRF 

VRGTCKKTDGTCPFSHHVSKEKMPVCSYFLKGI 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDFARRGACPRGAQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

ta a n*-irtor»nno<i'rvr» * OT TVrrrrt A T»OT /"\T? A A T A A A r>P\l 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 
KPLHIKPRL 


3497 


A 


1586 


141 


ATARDLGCARRIDRWMESTPSRGLNRVHLQCR 

NLQEFLGGLSPGVLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSKA 

QEESTGLLSGLRIWHTQLLPGGLQGLBLNPIFRQN 

LRIALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEWLHFMVGSPSAAVSQDLAQLLSQA 

GLMKSTEPGEPPCITSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

T/RALAINLSSGVSGAGGTVHQPGFIVWETNYRL 

YAYTESELQIALIALFSEMLYPFP\NMW\ARVTR\ 

ESVQQAIASGlTAQQIfflFLRTRAHPVMLKQTPVL 

PPTITDQIRLWELERDRLRFTEGVLYNQFLSQVDF 

ELL\LAHAPKLGVLVFEyNTPAKRLMVVTPAGHS 

DVKRFWKRQKHSS 


3498 


A 


790 


190 


RDLGPAALMTASASSFSSSQGVQQPSIYSFSQITR 

SLFLSNGVAANDKLLLSSNRITAIVNASVGSGQRI 

LRG\LQYIKVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAGVMSRSASLCLAYLMKYHSM 

S\LLDAHTWA/TKSREIPIIRPNNGFWEQLINYEFK 

LFNNNWRMINSPVGNIPDIYEKDLRMMISM 


3499 


A 


31 


1586 


TAGFLLAPLEMQRLLTPVKRILQLTRAVQETSLT 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGIL 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

QTRMGFCSVQEDINSLCLTVVQRLMERIQLPWD 

SVGRLEVGTETIIDKSKAVKTVLA1ELFQDSGNTD 

IEGIDTTNACYGGTASLFT^AANWMESSSWDGRY 

AMVVCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTHMENVYDFYKPNLASEYPIVD 

GKLSIQCYLRALDRCYTSYRKKIQNQWKQAGSD 

RPFTLDDLQYMFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNMYTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPL\DKLVSSTSDLPKRLASRKC 

VSPEEFTEIMNQREQFYHKVNFSPPGDTNSLFPGT 

WYLERVDEQHRRKYARRPV 


3500 


A 


185 


2692 


MLPTEVPQSHPGPSALLLLQLLLPPTSAFFPNIWS 
LUVAPGSITHQDLTEEAALNVTLQLFLEQPPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»AIanine OCysteine, D»Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=GIycine, ENHistidine, 
Msoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, ^Proline, Q=GIutamine, R-Arginine, S=Serine, 
T=Threonine, V-Valine, W-Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon,/=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










ARLVGALRETWAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMLHLQAAKLALLASIQAFSLLRSRLGDRDFS 

RLLDITPASSLSFVTDTTGSMGEEINAAKIQARHL 

VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDIFVFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 

EVIFTKDQHIRDVAAIVGESMAALVTLPLDPPVV 

WGQPLWSVDGLLQKITVRIHGDISSFWDCNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

GTWEIQVTAEDTPGVRVQAQTSLDFLFHFGIPME 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 

PGDPQPHFSHVILRGVPEGAELGQVPLEPVGPPE 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 

AAPQPSTVVPVLLELSGPSGFLAPGSKVPLSLRIA 

SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 

WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 

PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRTILTLSA 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLELILTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWHSVRIRRQFR 

NTTLFIDQVEAKWVEVKSKRRDMTVFSGLFVGG 

LPPELRAAALKLTLASVREREPFKGWIRDVRVNS 

SQVLPVDSGEVKLDDEPPNSGGG\SPCEAGEEGE 

GGVCLNGGVCSVVDDQAVCDCSRTGFRGKDCS 

QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 

CYDLSQNPIQSSSDEITLSFKTLQRNGLMLHTGKS 

ADYVNLALKNGAVSLVINLGSGAFEALVEPVNG 

KFNDNAWHDVKVTRNLRQHSGIGHAMVTISVD 

GILTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 

GSPVSNNFMGCLKEWYKNNDVRLELSRLAKQ 

GDPKMKfflGVVAFKCENVATLDPITFETPESFISL 

PKWNAKKTGSISFDFRTTEPNGLELFSHGKPRHQ 

KDAKHPQMIKVDFFAIEMLDGHLYLLLDMGSGT 

IKKALLKKVNDGEWYHVDFQRDGRSGTISVNT 

LRTPYTAPGESEILDLDDELYLGGLPENKAGLVF 

PTEVWTALLNYGYVGCIRDLFIDGQSKDIRQMA 

EVQSTAGVKPSCSBCETAKPCLSNPCKNNGMCRD 

GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM ! 

FMKIQLPVVMHTEAEDVSLRFRSQRAYGELMAT 

TSRDSADTLRLELDAGRVKLTVNLDCIRINCNSS 

KGPETLFAGYNLNDNEWHTVRVVRRGKSLKLT 

VDDQQAMTGQMAGDHTRLEFHNIETGIITERRY 

LSSVPSNFIGHLQSLTFNGMAYE)LCKNGDIDYC 

ELNARFGFRNIIADPVTFKTKSSYVALATLQAYT 

SMHLFFQFKTTSLDGLILYNSGDGNDFIVVELVK 

GYLHYWDLGNGANLIKGSSNKPLNDNQWHNV 

MISRDTSM.HTVKIDTKJTTQITAGARNLDLKSDL 

YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 

G\RLP\DLISDGSFSCNGTDSRRGMWKGPSTT\CQ 
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~§EQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteme, D=Aspartic Acid, 
E=GIutamic Add, F=Pheny!alanine, G=GIycine, BNHistidine, 
Msolencine, K=Lysine, LHLeucine, M-Methionine, 
w-Aonoi-aninP p=Prnlinc O^Clu tamine. R-Areinine, S aa Serine, 
T=Tbreontae, V-VaUne, W=Tryptophan, Y=T*rosine, 
X=Unknown, *=Stop codon,A=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQITYKWPPNDRPSTRADRLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHfflQGKIGVK 

FNVGTDDIAffiESNAnNDGKYHWRFTRSGGNA 

TLQVDSWPVEERYPAGRQLTIFNSQATfflGGKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDANIAIVG 

NVRLVGEWSSMTIESTATAMQSEMSTSIMETTT 

TT , ATSTARRGKPPTKEPISOTTDDILVAS AECPSD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMVVGrVAAAALCILILLYAMYKYKNRDE 

GSYHVDESKNYISNSAQSNGAWKEKQPSSAKSS 

MKNKKNKDKEYYV 


3502 


A 


394 


72 


KPAHLPFTVIIMPKRKPSEGAMSDKVKA/KFELQ 

RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 

KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 

SELPVALSF 


3503 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQISQISLGRRPLS 

SLPPPPSRALAPTRAPDTALTIMEVAEVESPLNPS 

CKIMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVIPPKEWKPRQCYDDIDNLLffAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFVAPIYGADINGSIYDEGV 

DEWNIARLNTVLDWEEECGISIEGVNTPYLYFG 

MWKTTFAWHTEDMDLYSINYLHFGEPKSWYAIP 

PEHGKRLERLAQGFFPS SSOGCD AFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYHAGFN 

HGFNCAESTNFATVRWIDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDIYTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSK 

RPKADEEEEVSDEVDGAEVPNPDSVTDDLKVSE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDHI 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSIPLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLSDEEEVEETESWAKPLIHL 

WQTKPPNFAAEQEYNATVARMKPHCAICTLLMP 

YHKPDSSNEENDARWETKLDEWTSEGKTKPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CLCNLRGGALKQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQIDVGRIPLQRLKLKCIFCRHRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVL\MEPDDW 

PYVVN1TCFRHKVNPNVKSKACEKVISVGQTVIT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDIVSRDCLKLGPPAEGEWQVKWPDGKLY 

GAKWGSNIAHMYQVEFEDGSQIAMKREDIYTL 

DEELPKRVKARFVSAGRCHLGTCQVNSLSSPHVS 

QAQQETYLGFWINSKKSQCNIFLSGTY 


3504 


A 


1124 


139 


' RGEEQFDAEFRRFACLGFGERLQEFSRLLRAVHR 
SRAWTCYLAIRMLMATCCPSPTTTACTGPWQRA 
PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 
PVAPLRTRPPLLISLPQDFRQVSSVIDVDLLPETH 
RRVRLHKHGSDRPLGFYIRDGMSVRVAPQG\LER 
VPGEFISRLVRGGLAESTGLLAVSDEILEVNGIEV 



1 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D=Aspartic Add, 
E=GJutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleutine, K«Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R»Arginine, S=Serine> 
T-Threonine, V^Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, A=possible nudeotide deletion, 
^possible nucleotide insertion 










AGKTLNQVTDMMVANSHN\L1VTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLVIE 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGIRL 

SALCPKFLHTNSTSHTWPFSAVAELIDNAYDPDV 

NAKQIWIDKWINDHICLTFTDNGNGMTSDKLH 

KMLSFGFSDKVTMNGHVPVGLYGNGFKSGSM\R 

LGKDAIVFTKNGESMSVGLLSQTYL\EVIKAEHV 

VWIVArWHRQMINLAESBCASLAAILEHSLFSTE 

QKLLAELDAHGKKGTRIIIWNLRSYKNATEFDFE 

KDKYDIRIPEDLDEITGKKGYKKQERMDQIAPES 

DYSLRAYCSILYLKPRMQnLRGQKVKTQLVSKS 

LAYIERDVYRPKFLSKTVRITFGFNCRNKDHYGI ! 

MMYHRNRLIKAYEKVGCQLRANNMGVGVVGII 

ECNFLKPTHNKQDFDYTKEYRLTITALGEKLND 

YWNEMKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNP\DPQFR 

NCEWEEPEDEDLVHFTYEKTYKXTNKEKFRIRQ 

PEMIPRINAELLFRPT\ALSTPS\FSSPKESVSKR/RH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRLS 

TRSSILNAKNRRL\SSQF\ENSVYKG\DDDDEDVII 

LEENSTPKPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LWKKEETVEDEIDVRNDAVELPSCVEAEAKIHE 

TQETTDKSADDAGCQLQELRNQLLLVTEEKENY 

KRQCHMFTDQIKVLQQRILEMNDKYVKKETCH 

QSTETDAVFLLESINGKSESPDHMVSQYQQALEE 

IERLKKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCSIERDQYKSEVELLEMEKS 

QIRSQCEELKTEVEQLKSTNQQTATDVSTSSNIEE 

SVNHMDGESLKLRSLRVNVGQLLAMIVPDLDLQ 

QVNYDVDWDEILGQWEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPPtAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QLIAAHSSQISGSVTSENVSRDYKALRDGNKLA 

QMEEAPLFPGESIKAIVKDVMYICPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYK\QEEQSKLG 

IFENLNKHAFPLSNGQALFAFSYKEKFPINGWKV 

YDPVSEYKRQGLPNESWKISKINSNYEFCDTYPA 

HVWTSVKDDDLSKVAVFLAKGRVPVLSWIHPE 

SQATITRCSQPLVGPNDKRCKEDEKYLQTIMDAN 

AQSHKLHFDARQNSVADTNKTKGGGYESESAYP 

NAELVFLEIH>JmVMRESLRKLKEIVYPSE)EARW 

LSNVDGTHWLEYIRMLLAGAVRIADKIESGKTSV 

VVHCSDGWDRTAQLTSLA1VILMLDSYYRTIKGFE 

TLVEKEWISFGHRFALRVGHGNDNHADADRSPIF 

LQFVDCVWQMTRQFPSAFEFNELFLITILDHLYS 

CLFOTFLCNCEQQRFKEDVYTKTISLWSYINSQL 

DEFSNPFFVNYENHVLYPVASLSHLELWVNYYV 

RWNPRMRPQMPEHQNLKELLAVRAELQKRVEG 

LQREVATRAVSS SSERGSSPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSIKIRLTVLCAKNLAKKDFFRLPDPF\AKIVVD 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=*Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, OGlycine, BNffistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, PHProline, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
^possible nucleotide insertion 










GSGQCHSTDTVKNTLDPKWNQHYDLYVGKTDSI 

TISVWNHKKIHKKQGAGrXGCVRLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIWSLQTRDRIG 

TGGSWDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRBPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRIWVDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRIEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

t T\vnn\r AT>x:xm vr T nuCA/fT WPWrJ 77nVQTTVMT 

YMLQINPDSSINPDHLSYFHFVGRIMGLAVFHGH 

YINGGFTVPFYKQLLGKPIQLSDLESVDPELHKSL 

VWILENDITPVLDHTFCVEHNAFGRILQHELKPN 

GVRNVPVTEENKKEYWLYVNWRFMRGIEAQFL 

ALQKGFNELIPQHLLKPFDQKELELHGGLDKIDL 

NDWKSNTRLKHCVADSNIVRWFWQAVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTGVAAGPR 

LFITHLIDANTDNLRKAHTCFNRIDIPPYESYEKL 

YEKLLTAVEETCGFAVE 


3508 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTliRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFrmFNLRDFANIFQGILFSSV 

ECWSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENnSNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPATVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQWGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

rmENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAULOo W VJJN1 Vivr X H vruu v JDrivivv^rii-*iNJv/\ ir\ 

DLTAAQEKLAAIKAK1AHLNENLAKLTARFEKA 
TADKLKCQQEAEVTAVTISLANRLVGGLASENV 
RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 
KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 



WO 01/57190 PCT/US01/04098 



"sEqid 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=GJutaraic Add, ^Phenylalanine, G=GlycJne, H^Histidine, 
Msoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P«Proline, Q^GIutamine, R°Arginine, S^Serine, 
T=Threonine, V«Vaiine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possfble nucleotide insertion 










LMDDADVAAWQNEGLPADRMSVENATELINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTK1A 

PELQAQATLINFTVTRIXjLEDQLLAAWSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDffiGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEWAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAWAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GUTEAKLKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF | 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPrWYTTSAMLQAVL 

EKPLEKKAGROTGPPGNKKLIYFmDMNMPEVD 

AYGWQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLE)LALAF 

HQKIATTFLPTGIKFHYIFNLRDFANFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHV CH1NRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

N4DLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENnSNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

iv v i\>o ivivr r/\L v in ^ 1 JWsi W r nil Wr\^ Alalia VbLKr 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 
NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 
TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 
QKhffiDADKLIQVVGVETDKVSREKAMADEEEQ 
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PCT/US01/04098 



S£QD> 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, ENHistidine, 
I=Isoleucine, K^Lysine, L=Leucine> M=Methionine, 
N=Asparagine, P=Proline, Q~Glutamine, R=Arginine, S«Serine, 
^Threonine, V«Valine, W-Tryptophan, Y-Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nudeotide insertion 










KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLl^mTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKMAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDELLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 

LMDDADVAAWQNEGLPADRMSVENATELINCE 

RWPLMVDPQLQGKWIKNKYGEDLRVTQIGQKG 

xrr /mth^ 4 t t"» a s~> k\T\rr tttvtt r?r*CTr\Tvt rr /t»t T nnr 

I Z-rV^UUDV^AUL»iirt.SJ/\ V V JLrlJDIN J-ililjO.lJU'Jl V JUVJX J-fX-»VJlVU» 

VKKGRFEKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKICFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAWAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYTWAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNPJKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GHTEAKLKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3510 


A 


390 


3330 


AAGSGSRPPAPAARKMADLAECNIKVMCRFRPL 

NESEVMRGDKYIAKFQGEDTWIASKPYAFDRVF 

QSSTSQEQVYNDCAKKTVKDVLEGYNGTIFAYG 

QTSSGKTHTMEGKLHDPEGMGIIPRIVQDIFNYIY 

SMDENLEFHIKVSYFEIYLDKIRDLLDVSKTNLSV 

HEDKNRVPYVKGCTERFVCSPDEVMDTIDEGKS 

NRHVAVTNMNEHSSRSHSIFLINVKQENTQTEQK 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNIN 

KSLSALGNVISALAEGSTYVPYRDSKMTRILQDS 

LGGNCRTITVICCSPSSYNESETKSTLLFGQRAKTI 

KNTVCVNVELTAEQWKKKYEKEKEKNKILRNTI 

QWLENELNRWRNGETVPIDEQFDKEKANLEAFT 

VDKDITLTNDKPATAIGVIGNFTDAERRKCEEEIA 

KLYKQLDDKDEEINQQSQLVEKLKTQMLDQEEL 

LASTRRDQDNMQAELNRLQAENDASKEEVKEV 

LQALEELAVNYDQKSQEVEDKTKEYELLSDELN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=GIutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=5erine, 
T=Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /possible nucleotide deletion, 
\=possible nucleotide insertion 










QKSATLASIDAELQKLKENfrNHQKKRAAEMMA 

SLLKDLAEIGIAVGNNDVKQPEGTGMIDEEFTVA 

RLYISKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQHEAJQKSLTEYLQNVEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA 

TDQEKSRKLHELTVMQDRREQARQDLKGLEETV 

AKELQTLHNLRKLFVQDLATRVKKSAEIDS\DDT 

GGSAAQKQKISFLENNLEVQLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKPIRPGQHPAASPTHPSAIRGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVNFEGADRIELLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 

QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 

LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 

PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 

QQQRHWVAPGGPYSAETPGVPSPIAALKNVAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVARNGEAEVSPTAGAEAVSGGGSGTGATPG 

APLC\CTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 

KFIKAQGPAGEWYCPSGDKCPLVGSSVPWAFMQ 

GEIATILAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKERLSS 

IEKKQLREQVNDLFSRKFGEAIGVDFPVKVPYR 

KITFNPGCWIDGMPPGWFKAPGYLEISSMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRVFQEKWERAYFFVEVQNISTCLICKRSMSVSK 

EYNLRRHYQTNHSKHYDQYMERMRDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKIRSFVAYSIAIDEITDINN 

TTQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EffSRVEKSLBCNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICCIIHPESLCA 

QVKLKMDHVMDVWKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEIKWLSRGLVLKRFFESLE 

EBDSFMSSRGKPLPQLSSIDWIRDLAFLVDMTMH 

LNALNISLQGHSQIVTQMYDLIRAFLAKLCLWET 

HLTRNNLAHFPTOGLVSRNESDGLNYPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTKIDSVHEELQ 

MEVIDLQCNTVLKTKYDKVGIPEFYKYLWGSYP 

KYKHHCAKILSMFGSTYICEQLFSIMKLSKTKYC 

SQLKDSQWDSVLHIAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGOTLPDRLGEMAGGRJHRRVVGTLHLLLLVAA 



t L 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

IVMUVU 

corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D»Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 

I=I.Sftl£Il«*lni». KaLvcinp I^=I^iirin<» M=]Vfpthlnninp 

* UUKUVIUV) Ml KJJalti^ Ir^liCUUUV) IT A lUCtfilt/IIIIIC, 

N»Aspar»gine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLffiRYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNn 

STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLEFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWrTIMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3514 


A 


I WO 


513 


t'KSJLLSVKWhCi'SlLVLU'LCilKtJYWISiVligSKPSP 

DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 

LPWASRGVSPSASAWPEEKNYHQPAELNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNn 

STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3515 


A 


114 


754 


LCRDLTTTMSSKRTKTKTKKRPQRATSNVFAMF 

DQSQIQEFKEAFNMIDQNRDGFIDKEDLHDMLAS 

LGKNPTDEYLDAMMNEAPGPINFTMFLTMFGEK 

LNGTDPEDVIRNAFACFDEEATGTIQEDYLRELL 

TT\MGDRRTDE\EVDELYREAPI\DKKGGIFNYI\E 

FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 

VFLEBFLLHGP 


3516 


A 


1 


5169 


MAAAPSALLLLPPFPVLSTYRLQSRSRPSAPETDD 

SRVGGIMRGEKNYYFRGAAGDHGSCPTTTSPLA 

SALLMPSEAVSSSWSESGGGLSGGDEEDTRLLQL 

LRTARDPSEAFQALQAALPRRGGRLGFPRRKEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGQGEA 

GQLEEAFSLALLPQLWSLREENPALRKDALQIL 

mCLKRSPGEVLRTLIQQGLESTDARLRASTALLL 

PILLTTEDLLLGLDLTEVnSLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISLLYNLLDDSNFKVV 

HGTLEVLHLLVIRLGEQVQQFLGPVIAASVKVLA 

DNKLVIKQEYMKIFLKLMEvEVGPQQVLCLLLEH 

LKHKHSRVREEVVNICICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

RLTEQGFVEYAVLMPSSAGGRSNHLAHGADTD 

WLLAGNRTQSAHCHCGDHVRDSMHIYGSYSPTI 

CTRRVLSAGKGKNKLPWENEQPGIMGENQTSTS 

KDIEQFSTYDFIPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GKCAQLGFSQICGKTGSVGSDLQFLGTTSSHQEK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glyclne, H=Hlstfdine, 
I=lsoleuclne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaniine, R=Arginine, S=Serine, 
T^Threonine, V=Vallne, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










vyaslnfgsktqqtfgsqtectssngqnpspgay 

ilpsypvssprtspkhtspliispkksqdnsvnfsns 

wplksfeglskpkshrrslsaqkss\dptgr\nhg 

\ensqekpp\vqltpalwrspssrrglngtkpvppi 

p\rgisllpdkadlswghkkkepddiwkcekds 

lpidlselnfkdkdldqeemhsslrslrnsaakk 

raklsgstsdlespdsamkldltmdspslssspni 

nsysesgvysqesltsslsttpqgkrimsdifptfg 

skpcptrlssakkkishiaeqspsagsssnpqqiss 

fdftttkalsedswwgkgvfgslssapatcsq 

svissvengdtfsikqsieppsgiygrsvqqnissyl 

dvenekdakvsiskstynkmrqkrkeekelfhn 

kix:ekkeknswermrhtgtekmasesetptgai 

sqykermpsvthspeimdlselrpfskpeialtea 

lrlladedwekkieglnfirclaafhseilntkl 

hetnfawqevknlrsgvsraawclsdlftyl 

kksmdqeldttvkvllhkagesntfiredvdka 

lramvnnvtparavvslinggqryygrkmlff 

mmchpnfekmlekyvpskdlpyikdsvrnlqqk 

glgeipldtpsakgrrshtgsvgntrsssvsrda 

fnsaeravtevrevtrksvprnslesaeylklit 

gllnakdfrdringikqllsdtennqdlvvgmv 

kifdafksrlhdsnskvnlvaletmhkmipllrd 

hlspiinmlipaivdnnlnsknpgiyaaatnvvqa 

lsqhvdnylllqpfctkaqflngkakqdmtekl 

adivtelyqrkphateqkvlvvlwhllgnmtn 

sgslpgaggnirtataklskalfaqmgqnllnq 

aasqpphikksleelldmtilnel 


3517 


A 


1449 


252 


QDLKPVLDREYLAIYLKMVFFTCNACGESVKKI 

QVEKHVSVCRNCECLSCIDCGKDFWGDDYKNH 

VKCISEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

IQKISELIK\RPNVSPKVRELLEQISAFDNVPQ\KK 

AKTQNWMKNSLKVHNESELDQVWNIFSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

VEQQGEVKKNKRERKEERQKKRKREKKELKLE 

NHQENSRNQKPKKRKKGQEADLEAGGEEVPEA 

NGSAGKRSKKKKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKKKKMKLPEHPEGGEPEDDEAPAK 

GKFNWKGTIKAILKQAPDNEITIKKLRKKVLAQY 

YTVTDEHHRSEEELLVIFNKKISKNPTFKLLKDK 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 

LAALMASPSKAVIVPGNGGGDVTTHGWYGWVK 

KELEKIPGFQCLAKNMPDPITARESIWLPFMETEL 

HCDEKTIIIGHSSGAIAAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEKIKANCPYIV j 

QFGSTDDPFLPWKEQQEVAD\SWKPNCTNSLTV 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL 

YVKQLSQQSDGDRDLQEHRQRIQALAEETAQNL 

KRNVYQNYRQFIETAREISYLESEMYQLSHLLTE 

QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 

GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 

TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 

ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=AsparSc Add, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K s Lysine, Lr^Leucine, M s Metnionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Alginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, impossible nucleotide deletion, 
\=possible nucleotide insertion 










YRYNALYSLDGLAWNVKDNPPMKDMFKLLMF 

PENPJFQAENAKKREWLEVLEDTKRALSEKRRR 

' EQEEAAAPRGPPQVTSKATNPFEDDEEEEPA VPE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL 

TEVLVFELSPDRSLRGGPKATRRAVSQLIRLGQC 

TKACELFLRMRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFWW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KEHCQQLGDIGLDLTFIIHALLVKDIQGALHSYK 

EUIEATKHRNSEEMWRRMNLMTPEALGKLKEE 

MGFLEEALKLYFPELHMVLLESLVEIILVAVQHV 
DYSLRCEQDPEKKAFIRQNASFLYETVL\PWEK 
RFEEGVGKPAKQLQDLRNASRLIRVNPESTTSW 


3520 


A 


1706 


540 


FVAHLAWPWRADGDMEDGVLNEGFLVKRGfflV 

HNWKARWFILRQNTLVYYKLEGGRRVTPPKGRI 

LLDGCTITCPCLEYENRPLLIKLKTQTSTEYFLEA 

CSREE/RRDAWAFEMTGAIHAGQARGKVQQLHS 

LRNSFKLPPHISLHRIVDKMHDSNTGIRSSPNMEQ 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

MLMEENFLRPVGVRSMGAIRSGDLAEQFLDDST 

ALYTFAESYKKKISPKEEISLSTVELSGTVVKQGY 

LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 

GNLFKVITK\DDTHYYIQA\SSKAE\RAE\WIGSLS 

KSLNMNKDPEGTPDSLPSLPR | 


3521 


A 


3 


3063 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGQRPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHQSQSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELRQL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATRSMLSSFLPPV 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

KNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPILGSEALLGQRLRLQETSVAP 

FALPTVSLLPAITLGLPAPARADSDRRTHFILGPR 

GPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVDCRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QWDDGLEHRELGHGQPEARGPAPLQQHPQVLL 

WEQQRLAGRLPRGSTGDTVLLPLAQGGHRPLSR 

AQSSPAAPASLSAPEPASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECLRGRKASLEELQSVHSERHV 

LLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCG 

GVGVDTDTIWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAVVRPPGHHADHSTAMGFCFFNS 

VAIACRQLQQQSKASKILIVDWDVHHGNGTQQT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

GEGFNVNVAWAGGLDPPMGDPEYLAAFRIVVM 

PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

KCFGYMTQQLMNLAGGAWLALEGGHDLTAIC 

DASEACVAALLGNRVDPLSEEGWKQKPNLNAIR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide ( 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H-Histidine, 
I=IsoJeudne, K=Lysine, L^Leucine, M»Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R«Arginine, S=Serine, 
T=»Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /possible nucleotide deletion, 
\=possible nucleotide insertion 










SLEAWIRVHSKYWGCMQRLASCPDSWVPRVPG 
ADKEEVEAVTALASLSVGILAEDRPSEQLVEEEE 
PMNL 


3522 


A 


9 


602 


KMAALGEPVRLERDICRAIELLEKLQRSGEVPPQ 
KLQALQRVLQSEFC^AVREVYEHVYETVDISSSP 
EVRANATAKATVAAFAASEGHSHPRWELPKTE 
EGLGFNIMGGKEQNSPIYISRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLWRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPVUECGHNFCKACITRWWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQL\RPSSGRS 

GMRASAPQHHEALSLFC YEDQEA VCLICAIS HTH 

RAHTVVPLDDATQEYKEKXQKCLEA\LNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQILREFEELHRR 

LDEEQQVLLSRLEEEEQDILQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEELKQYSSDPVIEV 

AETCQLAVRRLEWLQQHGGEPAAGPYLSVDPAP 

PAEERXDVGRLREALLDESRPLFERYRAMFALRN 

AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 

HEAAVPQLAAALARCTENPMVRHECAEALGAIA 

RPACLAALQAHADDPERVVRE\SCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGQLRSKRDEFWDTAPAFEGRKEIWDALKA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDIPEINLRDNHPLQFME 

FSSPIPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQIYCSKKKEQEDPNKLATSWPDYYIDRI 

NSMAAMQSLYAFDEEETEMRNQVVEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFLRSMDHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEAISTIAQSL 

RTENSKTKVAVLEILGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFEMAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENAILDKHLDFFEMVRNEDDLEL 

ARRFDMVHIDTKSASQMFELIHKKLKYTEAYPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDRILQQI 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

EKBEMMRT\LNKMKDKLARESQELRQARGQVA 

ELVAQLSELSTGPVSSPPPPGGPLTLSSSMTTNDL 

PPPPPPT PP A PPPPPPPPDT PPf^PPTPPfJ A DDPT C* 

rrrrrrJLrr AULrrrrrrrLrruurr 1 rruArrLLu 

MGLPLPQDPYPSSDVPLRKKRVPQPSHPLKSFNW 
VKLNEERWGTVWNEIDDMQVFRILDLEDFEKM 
FSAYQRHQELITNPSQQKELGSTEDIYLASRKVK 
ELSVIDGRRAQNCIILLSKLKLSNEEIRQAILKMD 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, OGIycine, H=Histidine, 
I-Isoleudoe, KpLysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknoivn, *=S(op codon, possible nudeoh'de deletion, 
V=possible nudeotide insertion 










EQEDLAKDMLEQLLKFIPEKSDIDLLEEHKHEimi 

MARADRFLYEMSRIDHYQQRLQALFFKKKFQER 

LAEAKPKVEAILLASRELVRSKRLRQMLEVILAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLIMILEKHFPDELNMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRRQVREPS 

T"\TyT"»T itw r\ iprvTMTl TO OT7CT7CDT T?T\/*\T VTT? A "DT^VT? A V 

DKFVPVMSDFITVSSFSFSELIi^ 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEARQD 

LEAMRRRKEEEERRARMEAMLKEQRERERWQR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRKRSGSQALEVTRERAINRLNY 




A 


1/1 A< 


n\A 

i a' r 


LLGTPJVDLAGQLEAFJ^PKEGTHPEDPCPGAGAV 

J^kWaaevl^ 

lgrqkslwadvhgklrshtoalreqnmelrekl 

RALQLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETIPKYAGHKN\QSGHSSWGQRSSS 

NNSAPPKPMSLKIERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWSEDGKVASDTCV 

TLHWPLGKFRFR 


3528 


A 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLLTVK 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

Qm^DLGFKLLKKLAFYNPGRNIFLSPLSISTAFS 

MLCLGAQDSTLDEIKQGFNFRKMPEKDLHEGFH 

YIIHELTQKTQDLKLSIGNTLFIDQRLQPQRKFLE 

DAKMFYSAETILTNFQNLEMAQKQINDFI/ESKTH 

GKINNLffiNIDPGTVMLLANYIFFRARWKHEFDP 

NVTKEEDFFLEKNSSVKVPMMFRSGIYQVGYDD 

KLSCTn^EIPYQKNITAIFILPDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 

LSYIGVSKJFEEHGDLTKIAPHRSLKVGEAVNKA 

ELKMDERGTEGAAGTGAQTLPMETPLVVKIDKP 

YLLLIYSEKIPSVLFLGKTVNPIGK 


3529 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETIIQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKXET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAVVIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHI^ 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMWSDFDLPDQQffilLQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QWFDUCKVVSGLEVESASVTSQLEffiAMPPKC 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 
IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 
KQPGAKPKVKLARKKDDDKBCKSSNBKLKQTSV 
FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysioe, L=Leucine, M=Methionine, 
N=Asparogine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 




• 






NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNPIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSfflPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEEVNETGFDFWS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRA\LHQHCACKMHPQWIGLIT 

STLPYMGKVLQRWVSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMILTLLEGITAJJHYC 

LLPPTTQYHQLLVSVDQKHLFEARSGELSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQWKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

WGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDN1VFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGfflQREFKJ»YVVRLAXLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETIIQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDmRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMWSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKVVSGLEVESASVTSQLEIEAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARKPCDDDKKKSSNEKLKQTSV 



WO 01/57190 PCMJS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Hislidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methlonlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptopnan, Y=iyrosine, 
X«=Unknown, *"=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 

NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNPIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSnSDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEE\NETGFDFWS\DLEfflSPHQPMTSLQYLHAQ 

sitcqgmfix:avira\lhqhcackmhpqwiglit 
stlpymgkvlqrwvsvtlqlcrnldnliqqyk 

YgTGLSDSRPLWmASIIFFDivIILTLLEGITAIIHYC 

LLDPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMhfflGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNL VDS WASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDMGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRA1MDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMUELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGfflQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPBLYSNAFPNKDMKLENHKP 

CSSKARQBOEEMVEKDFLEGMIKT 


3531 


A 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKNV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSCSSLLSMHLRVHTGEKPYRCGECGKAFNQR 

THLTRHHRIHTGEKPYQCGSCGKAFTCHSSLTVH 

EKIHSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 

EKPFKCADCGKGFSCHAYLLVHRRIHSGEKPFKC 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 

FSCHSSLIVHQRIHTGEKPYKCSECGRAFSQNHCL 

KHQKfflSGEKSFKCEKCGEMFNWSSHLTEHQRL 

HSEGKPLA1QFNKHLLSTYYVPGSLLGAGDAGLR 

DVDPBDALDVAKLLCWPPRAGRNFSLGSKPRN 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRHWGMARGSKPVGD 
GAQPMAAMGGLKVLLHWAGPGGGEPWVTFSES 



WO 01/57190 PCTYUS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, D=Aspartic Acid, 
E=Glutaroic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, I^=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S=Serine, 
T«Threonine, V=VaIine» W=Tryptophan, Y=Tyrosine, 
X=Unknown, *°Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SLTAEEVCIHIAHKVGITPPCFNLFALFDAQAQV 

WLPPNHBLEIPRDASLMLYF\RHRFYSR\NWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS j 

FEYLFEQGKHEFVNDVASLWELSTEEEIHHFKNE 

SLGMAFLHLCHLALRHGIPLEEVAKKTSFKDCIP 

RSFRIOTRQHSALTRLRLRNVFRRFLRDFQPGRLS 

(^MVMVXYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVSIHRQD>JKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSIRDGIH 

GPLLEPFVQAKLRPEDGLYLIHWSTSHPYRLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

PGETSNLIIMRGARASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSHTHLAFVHGVCVRGPENIMVTE 

YVEHGPLDVWLRRERGHWMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVERIPWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTILRDLTRLQPHNLADVLTVNPDSPASDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSGWKQEIDILRTLYH 

EHIIKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PRHSIGLAQLLLFAQQICEGMAYLHAQHYIHRDL 

AARNVLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTKFLELIGIAQGQMTVLRLT 

ELLERGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533 


A 


182 


3465 


FRWLDFFRGSINSQFEFGRKKENMTSPABCFKKDK 

EIIAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEIEMDYSRNLEKLAERFLAKT 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVRIEEKHVRRS S VKKIEKMKEKRQAKYTENKL 

KAIKARNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

AffiNAVENLDATSDKQRLMEMYNNVFCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSTVSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRM.ITKLQAKHDLLQKTL 

GESQRTDCSLARRSSTVRKQDSSQAIPLWESCIR 

r loJKJ^OJ^v^xliivilr R V ovjoI^ V c, V JN DllviN Ar bKCrfc»]JP 

LAGDQNDHDMDSIAGVLKLYFRGLEHPLFPKDIF 

HDLMACVTMDNLQERALHIRKVLLVLPKTTLII 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 

MSVPEGHDQVSCQAHVNELIKTniQHENIFPSPRE 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
B=Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
Msoleucine, K-Lysine, l>Leucine, M=>Metbionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPDEAIAKFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGIDGLIPHQYIVV 

QDTEDGWERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADIY1AMNKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPIMSQSLPKEG 

PDKCSISGHGSLNSISRHSSLKNRLDSPQIRKTAT 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDWLDTLEPLKTSPWAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPAT\RPKPT\VFPKTNATSPGVNSST 

cnACTrvycPTi; 

ui v^lj x L/ivau x r 


3534 


A 


1 


2640 


FRRFVCPASRRPAAGLRDAASSAPRGMASEGPRE 

PESEGIKLSADVKPFVPRFAGLNVAWLESSEACV 

FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 

PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSQY 

LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 

KKTYDEKKTYDQQBCFDSERADGTISSEIKSARGS 

HHLSIYAENSLKSDGYHKRTDRKSRIIAKNVSTS 

KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 

SVSTDISLLREWKPAAVLSKGEIWKNNPNESV 

TANAATNSPSCTRELSWTPMGYWRQ1LSTELS 

AAPKNVTSMINLKTIASSADPKNVSIPSSEALSSD 

PSYNKEKHIIHPTQKSKASQGSDLEQNEASRKNK 

KKKEKSTSKYEVLTVQEPPRIEDAEEFPNLAVAS 

ERRDRIETPKFQSKQQPQDNFKNNVKKSQLPVQL 

DLGGMLTALEKKQHSQHAKQSSKPVWSVGAV 

PVLSKECASGERGRPxMSQMKTPHNPLDSSAPLM 

KKGKQREIPKAKKPTSLKKIILKERQERKQRLQE 

NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 

MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 

HTTFPK1HSRRFRDYCSQMLSKEVDACVTDLLKE 

LVRFQDRMYQKDPVKAKTKRRLVLGLREVLKH 

LKLKKLKCVIISPNCEKIQSKGGLDDTLHTIIDYA 

CEQNIPFVFALNRKALGRSLNKAVPVSWGIFSY 

DGAQDQFHKMVELTVAARQAYKTMLENVQQE 

LVGEP\SLRHLPAYPHRAPAALQKMAPQP/VKEK 

EEPHYIEIWKKHLEAYSGCTLELEESLEASTSQM 

MNLNL 


3535 


A 


1747 


983 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 

RYRGPQPQPAPPSALPNSRPSPVASGREMWLSV 

PAEVTVILLDIEGTTTPIAFVKDILFPYIEENVKEY 

LQTHWEEEECQQDVSLLRKQV\FADVVPAVRKW 

REAGMKVYIYSSGSVEAQKLLFGHSTEGDILELV 

DGHFDTKIGHKVESESYRKIADSIGCSTNNILFLT 

DVTREASAAEEADVHVAWVRPGNAGLTDDEK 

TYYSLITSFSELYLPSST 


3536. 


A 


3 


1302 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 

IESRGRPAASAGLRRDRCALRRWPLRRAPLARAT 

RRRAGSPRRCAPRPRACPQGWSRARHQPGGLCL 

LLLLLCQFMEDRSAQAGNCWLRQAKNGRCQVL 

YKTELSKEECCSTGRLSTSWTEEDVNDNTLFKW 

MIFNGGAPNCIPCKETCENVDCGPGKKCRMNKK 

NKPRCVCAPDCSNITWKGPVCGLDGKTYRNECA 

LLKARCKEQPELEVQYQGRCKKTCRDVFCPGSS 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D&Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, LHLeucine, M=Methionlne, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
\=ppssible nucleotide insertion 










TCVWDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYS\SACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRF 

LTS1PTGIPEDATTLYLQNNQINNAGIPSDLKNLL 

KVERIYLYrlNSLDEFPTNLPKYVKELHLQENNIR 

TTTYDSLSKIPYLEELHLDDNSVSAVSIEEGAFRD 

SNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRIS 

TISSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPNAFSYLRQLYRLDMSNNNLSNLPQ 

GIFDDLDMTQLILRNNPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAKDLNAELF 

DCKDSGIVSTIQITTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTGSPSRKTITITVKSVTSDTI 

HISWKLALPMTALRLSWLKLGHSPAFGSITETIVT 

GERSEYLVTALEPDSPYKVCMVPMETSNLYLFD 

ETPVCIETETAPLRMYNPTTTLNREQEKEPYKNP 

NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 

SRNCAYSKGRRRKDDYAEAGTKKDNSILEIRETS 

FQMLPISNEPISKEEFVIHTffPPNGMNLYKNNH 


3538 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEMLA.TRKVEQDSKETVKLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMGIADKTENTLERNKIEPLGYCEDAESNR 

QLESTEFNKSNLEVVDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKIESHETANLQDDRNSQSSSV 

SYLESKSVKSKHTKPVfflSKQNMTTDAPKKIVAA 

KYEVfflSKTKVNVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQIFKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNIATIRREGSDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NDRTKYIDDTVKHKVKILKRESGEGRNSSDCRD 

NEIKKWQLAPLRKMGQPVLPRRSSEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKKV\EKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMFNLKDPKNNELFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHTffiMIEKEQREVE 

RRPITKITHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEGSEK\RKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRMAPPVDDLSPKKVKVWGVARKH 

SDNEAESIADALSSTSNILASEFFEEEKQESPKSTF 

SPAPRPEMPGTVEVESTFLARLNFIWKGFINMPS 

VAKFVTKAYPVSGSPEYLTEDLPDSIQVGGRISPQ 

TVWDYVEKIKASGTKEICVVRFTPVTEEDQISYT 

LLFAYFSSRKRYGVAANNMKQVKDMYLIPLGAT 

DKEPHPLVPFDGPGLELHRPNLLLGLIIRQKLKRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

oucieouue 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
locauon 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=«Aspartic Acid, 
E==GIutamic Acid, {^Phenylalanine, G=Grycine, BhHistidine, 
I— Isoleucine, K^Lysine, L=Leucine, M~Methionine, 
N=Asparagine, P-Proline, Q=GIutamine, R=Arginine, S=Serine, 
T«Threonine, V=»Valine, W=OTryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
^possible nucleotide insertion 










HSACASTSHIAETPESAPPIALPPDKKSKIEVSTEE 

APEEENDFFNSFTTVLHKQR>IKPQQNLQEDLPTA 

VEPLMEVTKQEPPKPLRFLPGVLIGWENQPTTLE 

LANKPLPVDDILQSLLGTTGQVYDQ\AQSVMEQ 

NTVKEIPFLNEQTNSKIEKTDNVEVTDGENKEIK 

VKVDNISESTDKSAEIETSWGSSSISAGSLTSLSL 

RGKPPDVSTEAFLTNLSIQSKQEETVESKEKTLKR 

QLQEDQENNLQDNQTSNSSPCRSNVGKGNTOGN 

VSCSENLVANTARSPQFINLKRDPRQAAGRSQPV 

TTSESBCDGDSCRNGEKHMLPGLSHNKEHLTEQIN 

VEEKLCSAEKNSCVQQSDNLKVAQNSPSVENIQT 

SQAEQAKPLQEDE.MQNIETVHPFRRGSAVATSH 

FEVGNTCPSEFPSKSITFTSRSTSPRTSTNFSPMRP 

QQPNLQHLKSSPPGFPFPGPPNFPPQSMFGFPPHL 

PPPLLPPPGFG\FA\QNPMVPWPPVV\HLP\GQPQR 

MMGPLSQASRYIGPQNFYQVKDIRRPERRHSDP 

WGRQDQQQLDRPFNRGKGDRQRFYSDSHHLKR 

ERHEKEWEQESERHRRRDRSQDKDRDRKSREEG 

HKDKERARLSHGDRGTDGKASRDSRNVDKKPD 

KPKSEDYEKDKEREKSKHREGEKDRDRYHKDR 

DHTDRTKSKR 


3539 


A 


157 


1769 


GSWTVELSLKPSASPSLKWVCLPGAAAVNKHRS 

GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 

FQLTHCQQRICSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 

EKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRW 

FRRRRNQDRPQLTKKFCEASWRFLFYLSSFVGGL 

SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 

EA\SLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 

SSIKPRPHYDPPSTA\DFKEQVIHHFVAVILMTFSY 

SAlSnLLRIGSLVLLLHDSSDYLLEACKMVNYMQY 

QQVCDALFLIFSFWFYTRLVLFPTQILYTTYYESI 

SNRGPFFGYYFFNGLLMLLQLLHVFWSCLILRML 

YSFMKKGQMEKDIRSDVEESDSSEEAAAAQEPL 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 

T 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHVILRVDQQVKSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRWADLSCVGDEYIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKTVAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGIVHYEGHLQIAVADIPGIIRGAHQNRGLGSA 

FLRHIERCRFLLFVVDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVTVLSALTGENLEQLLLHLKVLYDAYAEA 

ELGQGRQPLRW 


3541 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVKERREILSELGKCV 

AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL 

QAAIQQLAEAQPEATAKNLLHSLQSSGIGSKAGV 

PSKSSGSAALLALTWTCLLVRIVFPSRAKRQGDI 

WNKLVEVQCLLLLEVLGGSHKHAVDGAVKKLT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteme, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, EHEDstidlne, 
Hboleucine, KHLysine, LHLeodne, M*°Methionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arglnine, S=Serine, 
T=Threonlne, V=Valine, W=fry ptophan, Y»Tyrosine, 
X=Unknown, *=Stop codon, ^possible nudeotide deletion, 
\=possible nudeotide insertion 










KLWKENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDWSQHKSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDLILPTIQKSL 

LRSPENVIETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEAVLALKNLARQCSDSSAMESL 

TKHLFAILGGSEGKLTVVAQKMSVLSGIGSVSHH 

WSGPSSQVLNGIVAELFIPFLQQEVHEGTLVHA 

VSVLALWCNRFTMEVPKKLTEWFKKAFSLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLIVDEKKQVFTSEKFLVMASEDAL 

CTVLHVLTERLFLDHPHRLTGNKVQQYHRALVA 

VLLSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTDTEQLAQEM 

LIISHHPSLVAVQSGLWPALLARMKIDPEAFITRH 

LDQIIPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISTITASVQNPALRLVTREEFAIMQTPAGELY 

DKSIIQSAQQDSIKKANMKRENKAYSFKEQIIELE 

LKEEEKKKKGIKEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDIILAKNPSGLTQYI 

PVLVDSFLPLLKSPLAAPRIKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWVVKFDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLIDDVlYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLMEIYQEKLYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDSSQVKPLFQFFVPDALNDRHPDVRKCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVVVLMGSLAKHLDKSDPKVKPIVAKL 

IAALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGILS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYVVHVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGSVELLGAMAYCAPKQLSSCLPNIVPKL 

TEVLTDSHVKVQKAGQQALRQIGSVIRNPEILAI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFIDAP 

SI^MPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLGVEKLEKLMPEIVATAS 

KVDIAPHVRDGYIMMFNYLPITFGDKFTPYVGPII 

PCILKALADENEFVRDTALRAGQRVISMYAETAI 

ALLLPQLEQGLFDDLWRIRFSSVQLLGDLLFHISG 

VTGKMTTETASEDDNFGTAQSNKAIITALGVERR 

NRVLAGLYMGRSDTQLVVRQASLHVWKIVVSN 

TPRTLREILPTLFGLLLGFLASTCADKRTIAARTL 

GDLVRKLGEKILPEIIPILEEGLRSQKSDERQGVCI 

GLSEMKSTSRDAVLYFSESLVPTARKALCDPLE 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D»Aspartic Acid, 
E=Glntamic Acid, ^Phenylalanine, G=G\ycint, H*Hisndroe, 
IHboieucine, K-Lysine, LHLeucine, M=Methionine, 
N-Asparagine, P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaJine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\ppossible nucleotide insertion 










EVREAAAK1FHQLHST1GHQALEDE.PFLLKQLD 

DEEVSEFALDGLKQVMAIKSRVVLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVILPAVNILAL 

KEKLGTPDEQLEMANCQAVILSVEDDTGHRIIIE 

DLLEATRSPEVGMRQAAADLNIYCSRSKADYTS 

HLRSLVSGLIRLFNDSSPWLEESWDALNAITKK 

LDAGNQlJU.ffiELHKEIRLIGNESKGEHVPGFCLP 

KKGVTSILPVLREGVLTGSPEQKEEAAKALGLVI 

RLTSADALRPSWSITGPLIIULGDRFSWNVKAAL 

LETLSLLLAKVGIALKPFLPQLQrrFl'KALQDSNR 

GVRLKAADALGKLISIHIKVDPLFTELLNGIRAME 

DPGVRDTMLQALRFVIQGAGAKVDAVIRKNIVS 

LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQEMELSSATADRIPIAVSGV 

RGMGFLMRHHDETGGGQLPAKLSSLFVKCLQNP 

SSDIRLVAEKMIWWANKDPLPPLDPQAIKPILKA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSKILDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTTLT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGEIGPP\GQQGKKGAP 

GMP\GLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 

GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK 

GNQGEKGIQGQKGENGRQGIPGQQGIQGHHGAK 

GERGEKGEPGVRGAIGSKGESGVDGLMGPAGPK 

GQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV 

IRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 

GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 

GLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 

SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 

PSLCFSVIARRDPFRKGPNY 


3543 


A 


654 


194 


PARSLEKMKASVVLSLLGYLVVPSGAYILGRCTV 

AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 

AIYENTREGYTGFGLFQMRGSDWCGDHGRKRC 

HMSCSALLNPNLEKTIKCAKTIVKGKEGMGAWP 

TWSRYCQYSDTLARWLDGCKL 


3544 


A 


2 


1074 ; 


SCRLAAGRLAQWLLRASRSGMLRAGWLRGAAA 

LALLLAARWAAFEPITVGLAIGAASAITGYLSY 

NDIYCRFAECCREERPLNASALKLDLEEKLFGQH 

LATEVI\FKALTGFRNNKNPKKPLTL 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HEQKDCLYQDQLQKWIRGNVSACANSVFIFDEM 

DKL\HPGDE\AIKPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 

SVGVFlWKHSGLWHSGLroKNLIDYFIPFLPLEYR 

HVKMCVRAEMRARGSAIDEDIVTRVAEEMTFFP\ 

RDEKIYSDKGCKTVQSRLDFH 


3545 


A 


3 


273 


SAQGRSWGRFYRQIKRHPGI1PMIGLICLGMGSA 

ALYLLRLALRSPDVW*SWDRKNNPEPWNRLSPN 

DQYKFLAVSTDYKKLKKDRPDF 


JJHO 


A 

A 


23 


591 


AL STETRTPDMRRLLLVTSL V VVLL WE AG A VP A 
PKVPIKMQVKHWPSEQDPEKAWGARVVEPPEK 
DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, B=EBstldlne, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionlne, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonin e, V=Valine, W^Tryptophan, Y=TTy rosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 










GHHCPPJ>VPRPRLLGLGPSLPCPS 


3547 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAVPA 
PKVPKMQVKHWPSEQDPEKAWGARWEPPEK 
DDQLWLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 
GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 

QVLMGPYNPDTCPEVGFFDVLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKIE 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYPGNYEQQQILIRQLQEQ 

HYQQYMQQLYQVQLAQQQAALQKQQEVWAG 

SSLPTSSKVECNCTQVI*CQFNRQAKTHTDSSEKE 

LEPEAAEEALENGPKESLPVIAAPSMWTRPQIKD 

FKEKIQQDADSVITVGRGEVVTVRVPTHEEGSYL 

FWEFATDNYDIGFGVYFEWTDSPNTAVSVHVSE 

SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 

RRDCHEEVYAGSHQYPGRGVYLLKFDNSYSLW 

RSKSVYYRVYYTR 


3549 


A 


1837 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQIHKE 

SFLAPVFTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPIILNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGILQAGLIHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAGILEVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSDPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPILRDT 

GPRRRGRRPRSELLKAPSIVADSPSGMGPLFMNG 

LUGMDLVGLQNMFjNMPGIPLTGLVGFPAGFAT 

MPTGEEVKSTLSMLPMMLPGMAAVPQMFGVGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPA1TTSS 

PVAFNPFLIPGVSPGLIYPSMFLSPGMGMALPAM 

QQAPJ1SEIVGLESQKRKKKKTKGDNPNSHPEPA 

PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 

LKDSNNDTN 


3550 


A 


287 


39 


QLNLNKIATSQKHRDFVAESVGEKPVGSLAGIGE 
V]VDDKKLEEGCFDKAYVVLGQFLVLKKDEDLF*E 
WLRDTGGARTRGSRE 


3551 


A 


21 


3925 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 

ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 

LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

WNEQMLPKSQSVNGPSCQGLEPYNKVTYKPYQS 

SAQNNGSPAQEITGSDTFEGLQQQFLGANENSAE 

NM(J1IQLQVLNKAJKJERQLENLIEKLNE 

LNHQLVIIKDEKDGLTLSLRESQKLFQNGKEREIQ 

LEAQIKALETQIQALKV>IEEQMIKKSRTTEMALE 

SLKQQLVDLHHSESLQRAREQHESIVMGLTKKY 

EEQVLSLQKNLDATVTALKEQEDICSRLKDHVK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine 0=€ysteine, D=Aspartic Add, 
E=GIutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I-Isoleurine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
VTWssible nucleotide insertion 










QLERNQEAKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKAHAMSANMNKA 

LQEELTELKDEISLYESAAKLGIHPSDSEGELNIEL 

TESYVDLGIKKVNWKKSKVTSIVQEEDPNEELSK 

DEFILKLKAEVQRLLGSNSMKRHLVSQLQNDLK 

DCHKKIEDLHQVKKDEKSIEVETKTDTSEKPKNQ 

LWPESSTSDWRDDILLLKNEIQVLQQQNQELKE 

TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRKTTEKEQQTQEKIKEKLIQQLEK 

VV V^OJVL-LVV^ 1 JLIV/\1Y1JVIVIV 1 L,U\^\J OK£lLJK^V I lOUVl 

SKKEMAIMIEEQKCTIQQNLEQEKD1AIKGAMKK 

LEEELELKHCENITKQVEIAVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 

AKEKWKSELENMRKNILPGKELEEKIHSLQKELE 

LKNEEVPWIRAELAKARSEWNKEKQEEIHRIQE 

QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 

TELLLQKETELQTCLDQSRREWTMQEAKRIQLEI 

YQYEEDELTVLGVLLSDTQKEHISDSEDKQLLEI 

MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 

ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 

AGHHAQPLALQATEAEADKKKVLEIKDLCCGHC 

FQELEKAKQECQDLKGKLEKCCRHLQHLERKHK 

AVVEKIGEENNKVVEELIEENNDNIKNKLEELQT 

LCKTPPRSLSAGAIENACLPCSGGALEELRGQYIK 

AVKKIKCDMLRYIQESKERAAEMVKAE VL* ERQ 

ETARKMRKYYLICLQQILQDDGKEGAEKKIMNA 

ASKLATMAKLLETPISSKSQSKTTQSGMSK 


3552 


A 


771 


375 


ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRIPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYRNMV 
LLVYFQFDAAIPLC*TSLAHSSWLQLYFRLYF 


3553 


A 


76 


72 


PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 

ESPVPAGRASLEEPPDGPSAGQATGPGEGRRSTE 

SEVYDDGTNTFFWRAHTLTVLFILTCTLGYVTLL 

EETPQDTAYNTKRGIVASILVFLCFGVTQAKDGP 

FSRPHPAYWRFWLCVSVVYELFLIFILFQTVQDG 

RQFLKYVDPKLGVPLPERDYGGNCLIYDPDNET 

DPFHNIWDKLDGFVPAHFLGWYLKTLMIRDWW 

MCMEtSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLGIYCGMKTLEWLSLKTYKWQGLWN 

IPTYKGKMKRIAFQFTPYSWVRFEWKPASSLRR 

WLAVCGIILVFLLAELNTFYLKFVLWMPPEHYLV 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 

QAWLVAAJTATELLIVVKYDPHTLTLSLPFYISQC 

WTLGSVLALTWTVWRFFLRDITLRYKETRWQK 

WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 

GEGAPTPN*PRGPAPRPLPSAPRAVCGASSRR 


3554 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINBDDLEDDPWNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Giutamic Acid, ^Phenylalanine, G=Glycine, H°Histidine, 
I=Isoleucine, K=Lysine, LpLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
"^Threonine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X«Unknown, ^top codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNTVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKL1LSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

Kj\SLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNT1ALFFRS 

LIJNYT3S1EGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA* GEGEWD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

WSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3556 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 

VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVWELPEW3VCEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 
VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=PhenyIaIanine, G^GIycine, H^EQstidine, 
I=Isoleucine, KNLysine, ]>Leucine* M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S=Serint, 
T«Threomne, V-Valine, W=Tryptophan, Y»Tyrosinc, 
X=Uoknown, *=Stop codon, possible nucleotide deletion, 
\=possib!e nucleotide insertion 










RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRJDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERffVTVLPPEAimEAEPIR 

MLEIEGERELPEVSRRELDLL1AEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

r^TPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3558 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

WMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEEEDFDSLEALRLEGNTVGVEA 

ARVIAKAL* KXSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAI^VIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFIEKGAVAMAETLKTLRQVE 

VINFGDCLWSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE ! 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3559 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEIEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCPIWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGDSIHPGITALAQAFAV 

NPLLRVD^NDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 

FLKVSSWKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3560 


A 


2 


1198 


FVRELPRPRPGAATAAIMVSVINTVDTSHEDMIH 
DAQMDYYGTRLATCSSDRSVKIFDVRNGGQILIA 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleuclne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










DLRGHEGPVWQVAWAHPMYGNILASCSYDRKV 

nWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLILACGSSDGAISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAVVPGSLIDHPSGQKPNYIKRFAS 

GGCDNLIKLWKEEEDGQWKEEQKLBAHSDWVR 

DVAWAPSIGLPTSTIASCSQDGRVFIWTCDDASS 

OTWSPKXLHKFNDVVWHVSWSITAN1LAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLIICLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 

VLWTAKLRCRKLRFPLPPPPPSSSAWPWQGWGI 

RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 

YGEWRGSGQKTGQPS*TTMQGGETEENRTETTT 

GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 


PMMAMPFFERFKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNINAAKTIADIIRTCLGPKSMMKMLLDP 

MGGIVMTNDGNAILREIQVQHPAAKSMIEISRTQ 

DEEVGDGTTSVIILAGEMLSVAEHFLEQQMHPTV 

VISAYRKALDDMSTLKKISIPVDISDSDMMLNIIN 

SSITTKAISRWSSLAChnALDAVKMVQFEENGRK 

EIDIKKYARVEKIPGGIIEDSCVLRGVMINKDVTH 

PRMRRYIKNPRIVLLDSSLEYKKGESQTDIEITRE 

EDFTRILQMEEEYIQQLCEDIIQLBvPDVVrTEKGIS 

DLAQHYLMRANITAIRRVRKTDNNRIARACGARI 

VSRPEELREDDVGTGAGLLEIKKIGDEYFTFITDC 

KDPKACTILLRGASKEILSEVERNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGAST1RLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRIDDIVSGHKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQIFFLIIGRRLTGRMAAV 

DDLQFEEFGNAATSLTANPDATTVNIEDPGETPK 

HQPGSPRGSGREEDDELLGNDDSDKTELLAGQK 

KSSPFWTFEYYQTFFDVDTYQVFDRIKGSLLPIPG 

KNFVRLYIRSNPDLYGPFWICATLVFAIAISGNLS 

NFLIHLGEKTYHYVPEFRKVSIAATIIYAYAWLVP 

LALWGFLMWRNSKVMNIVSYSFLEIVCVYGYSL 

FIYIPTAILWIIPHKAVRWILVMIALGISGSLLAMT 

FWPAVREDNRRVALATIVTIVLLHMLLSVGCLA 

YFFDAPEMDHLPTTTATPNQTVAAAKSS 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGELRPAMTAHSF 
ALPG1IFTTFWGLVGIAGPWFVPKGPNRGVIITML 
VATAVCCYLFWLIAILAQLNPLFGPQLKNETIWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLAAVRNEAVVISGRKLAQQIKQEVRQEVEE 

WVASGNKRPHLSVILVGENPASHSYVLNKTRAA 

AVVGINSETIMKPASISEEELLNLINKLNNDDNVD 

GLLVQLPLPEHIDERRICNAVSPDKDVDGFHVIN 

VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 

NVVVAGRSKNVGMPIAMLLHTDGAHERPGGDA 

TVTISHRYTPKEQLKKHTILADIVISAAGtPNLITA 

DMIKEGAAVIDVGINRVHDPVTAKPKLVGDVDF 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

IU 11 13 1 ULD1UU 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
a. ci a resiQue oi 
peptide 
sequence 


Amino add sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamk Acid, F=PhenylaJanine, OGIyeine, GNHistidine, 
I=IsoIeucine, K=Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X— Unknown, *=Stop codon, ^=possible nucleotide deletion, 
V=possible nucleotide insertion 










EGVRQKAGYITPWGGVGPMWAMLMKNTIIAA 
KKVLRLEEREVLKSKELGVATN 


3566 


A 


3 


1130 


SCRRGRQQQRRNVSLSSQFAHTMAAPAQQTTQP 

GGGKRKGKAQYVLAKRARRCDAGGPRQLEPGL 

(^ILITCmOQEl^CVEl^YSLLNEYGDDMYGPE 

KFTDKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNVVFIRTLGIEPEKLVHHI 

LQDMYKTKKKXTRVILRMLPISGTCKAFLEDMK 

KYAEmEPWFKAPNKGTFQIYYKSRNNSHV^ 

EEVIREIAGIVCTLNSENKVDLTNPQYTVVVEIK 

AVCCLSVVKDYMLFRKYNLQEVVKSPKDPSQLN 

SKQGNGKEAKLES ADKSD QInNTAEGKInNQ Q VP 

ENTEELGQTKPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248 


3498 


GKKDSSPWTCPFHPPLQLFFVIRNTRQLGDFHLA 

KJKVRNYWTADGDLDIGAKNVKLYWRNLIFNG 

KLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AiaSSQGNVSGKRKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRKQGGR 

KPKPLWLSPEKPLAWKGRLPSDDVIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERPASGRRGSRKDAGSSSHGDDQ 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDIKSTWGDRHYVGLNGIEIFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRVVTNLIDGVNRTQ 

DDMHVWlJ^FTliGRSRSmDFTHPCUVALm^ 

NYNKSRfflSFRGVBCDITMLLDTQCIFEGEIAKASG 

TLAGAPEHFGDTILFTTDDDILEAIFYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERIPELELPSSSPVPQVTTPEPGIYHGICLQLN 

FTASWGDLHYLGLTGLEVVGKEGQALPIHLHQIS 

ASPRDLNELPEYSDDSRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVTIRLDRAESIAGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG | 

NCHFDFAQEELFVDYLRAQLLPQPARRLDMRSLE 

CASMDYEAPLMPCGFIFQFQLLTSWGDPYYIGLT 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 

DVRTPDKLIDQVNDTSDGRHMWLAPILPGLVNR 

VYV1PDLPTTVSMIKLWNYAKTPHRGVKEFGLL 

VDDLLVYNGILAMVSHLVGGILPTCEPTVPYHTI 

LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENQ 

nTNAKRKQSWDPALRPKTCISEKETRRRRC 


3568 


A 


50 


1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD" 

LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 

LGPSRRSPGTPRPPGASKGGRTPPQQGGRAGMG 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQNIEKMNEEME 

KIAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESERDRREESRRHGRNWGGPDFERVRCGLEHER 

QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 



WO 01/57190 PCT/US01/04098 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, OGIyclne, HHHistidine, 
I=Isoleucioe, K=Lyslne, L=Leucine, M»Metblonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










EKIDQERLQRHRKPTGQWRREWDAEKTDGMFK 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRRRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKETPMQPPE1PAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEEBVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRA YSSFGGGRG S 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDA1FKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRA YSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3571 


A 


28 


131 


RHFFGNLCAMRAKWRKK11MRRLKRKRRKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAGSVRLKWIEDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

GHIKDELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

SAERELQQIRINEVKTEISVESKHQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 

LESWFIYSMPGYKCSIKERMLYSSCKSRLLDSV 

EQDFHLEIAKKIEIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASS 

QVALENANAVSEGVVHEDLRLLLETHLPSKKKK 

VLLGVGDPKIGAAIQEELGYNCQTGGVIAEILRG 

VPXHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KFINTVNRVDNMIQSISLLDQLDKDINTFSMRVRE 

WYGYHFPELVBCIINDNATYCRLAQFIGNRRELNE 

DKLEKLEELTMDGAKAKAILDASRSSMGMDISAI 

DLINIESFSSRWSLSEYRQSLHTYLRSKMSQVAP 

SLSALIGEAVGARLIAHAGSLTNLAKYPASTVQIL 

GAEKALFRALKTRGNTPKYGLEFHSTFIGRAAAK 

NKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLR 

EQ VEERLSF YETGEEPRKNLD VMKE AMV Q AEAE 



WO 01/57190 



PCT/US01/04098 



SEQH> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AUnine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 

T»f Qnlpnrinp K=l vsinp T .=1 .Piirinp \f — 7VT<*f4>innTn a 

A A3UICUWI1C, IV JjjSIHCj Lj Aj*. UUUCj 1V1— •iTXCLOIUDlUC, 

N=Asparagine, P=ProIine, Q=GIutamine, R»Arginine, S=Serine, 
T-Threonine, V=Valine, W^Tryptophan, Y»Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
possible nucleotide insertion 










EAAAEITRKLEKQEKKRLKKEKXRLAAIj\LASS 

ENSSSTPEECEETSEKPBvKKKKQKPQEVPQENGM 

EDPSISFSKJKKKKSFSKEELMSSDLEETAGSTSIP 

KRKKSTPKEETVNDPEEAGHRSRSKK^ 

PVSSGPEEAVGKSSSKKKKKFHKASQED 


3574 


A 


284 


2032 


CGNERTARLWVQPVVSTMPQASEHRLGRTREPP 

VNIQPRVGSKLPFAPRARSKERRNPASGPNPMLR 

PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 

DHGVPLPGSPPPTVALPLPSRTNLARSKSVSSGDL 

RPMGIALGGHRGTGELGAALSRLALRPEPPTLRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPILANGPVPSPPRRGGALLEEPELSDDDRANL 

MWKRYLEREDSKIVDLFVGQLKSCLKCQACGY 

RSTTFEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRFPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


2408 


RELDSLADLPERIKPPYANGLSTSHLRSSSVEDVK 

LIISEGRPTBBVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADRNLEKNTAPVNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSNIPDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSLSYVANQEPGDLQQKNAVQnSSALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTHYAF 

SKLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYGQLVKVELEENAEDDKTENQIPQRMTRNK 

ANTMANQSKQILASCTLLSEKDSESSSPRGRIRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKIEEKRKLLCSVIPQAPQYYDEYVTFNGSYLLD 

GNPLSKIC3PTITPPPSLSDPLKELFRQQEVVRMKL 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISIYEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT 

LALLCLDGVFLS S AENDF VHRIQEELDRFLLQKQ 

LSKVLLFPPLSSRLRYLIHRTAENFDLLSSFSVGE 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

PLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGQR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 



WO 01/57190 PCT7US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanlne OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleudne, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
\=po$sible nudeotide insertion 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQIEKIHLDTS 
SFMEELPGEKDLAHVVEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLKKPLTQGTKQSKLKALQRPKLLRLVKER 
PQTNATVARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAIEFSLEEWHCLDTAQ 

RNLYRNVMLENYSNLVFLGIWSKPDLIAHLEQG 

KKPLTMKRHEMVANPSGP VIC SHFAQDLWPEQN 

EKDSFQKVBLRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNKHNIRHTEBCKPFKCIECGKAFNQFSTLITH 

KKIHTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAFIASSTLSKHEIIHTGKKPYKCE 

ECGKAFNQSSTLTKHKKIHTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSRIL 

TTHKRIHTGEKPYKCNKCGKAFIASSTLSPvHEFIH 

MGKKHYKCEECGKAFIWSSVLTRHKRVHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GKAFVASSTLSKHEIIHTGKKPYKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK 

HKKIHTGEKPYKCEECGKAFNQSSTLKHKKIHT 

REKPYKCEECGKAFHLSTHLTTHKILHTGEKPYR 

CRECGKAFNHS ATLS SHKKDHSGEKPYECDKCG 

KAFISPSSLSRHEIIHTGEKP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTBETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTBCSELLSQLQQH 

EEESRAQRDAKRPKISFSNnSDMKVARSATARV 

RSRPELRIQFDEGYDNW3QEKTODLKKRKMFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKMFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFRNYFNEKKDDLK 

ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 


1619 


LYCVAPYSRHLLGRMSHLPMKLLRKKIEKRNLK 
LRQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKKSKQKPMNVGLSETQNGGMSQEAVGNIKVT 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 

niirlpntirlp 
u uucuuuc 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lUlaLlUIl 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D>Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, JBhHistidine, 
l— iMJieucine, npi^ysine, i^-jueucine, M~ivietnionine, 
N^AsparagincP^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










KSPQKSTVLTNGEAAMQSSNSESKKKKKKKRK 
• MVNDAEPDTKKAKTENKGKSEEESAETTKETEN 
NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 
NLVNENTLKAIKEMGFTNMTEI^ 
DLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNG 
TGVLILSPTRELAMQTFGVLKELMTHHVHTYGLI 
MGGSNRSAEAQKLGNGINIIVATPGRLLDHMQN 
TPGFMYKNLQCLVIDEADRILDVGFEFFJ .KQIIKL 
LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 
VDDDKANATVDGLEQGYVVCPSEBCRFLLLFTFL 
KKbntKKKLMVFFSSCMSVKY^ 
AfflGKQKQNKRTTTFFQFCNADSGTLLCTDVAA 
RGLDIPEVDWIVOYDPPDDPKEYIHRVGRTARGL 
NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 
WSKISDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 
YDSHSLKQIFIWNNLNLPQVALSFGFKVPPFVDL 
NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKIF 
KHISKKSSDSRQFSH 


3581 


A 


23 


453 


LCRCICIKNITPHCLWDKVLSQFTYILDNLSNFMS 

HHPHSLRNSCLIRMDLLYWQFTIYTITFCFSrILSG 

RLTLSAQfflSHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSFHQFPQHPVHVSWHLPIVYKGSMT 

QVSPH 


3582 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYIIORKKEFRK 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3583 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERJOKEGMD1VINYIIQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQK1EMDKLEKAKKERTBOEFVTGTK 

KGTTTNATS1T1T1ASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3584 


A 


3 


1139 


PGSTISSRADRLGAPVLAHPKMAERQEEQRGSPP 

LRAEGKADAEVKLILYHWTHSFSSQKVRLVIAE 

KALKCEEHDVSLPLSEHNEPWFMRLNSTGEVPV 

LIHGENIICEATQIIDYLEQTFLDERTPRLMPDKES 

MYYPRVQHYRELLDSLPMDAYTHGCILHPELTV 

DSMIPAYATTRIRSQIGNTESELKKLAEENPDLQE 

AYIAKQKRLKSKLLDHDNVKYLKKELDELEKVL 

DQVETELPRRNEETPEEGQQPWLCGESFTLADVS 

LAVTLHRLKI^GFARRNWGNGKRPNLETYYERV 

LKRKTFNKVLGHVNNILISAVLPTAFRVAKKRAP 

KVLGTTLVVGLLAGVGYFAFMLFRKRLGSMILA 

LRPRPNYF 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D=Aspartic Acid, 
E=Glutamie Acid, ^^Phenylalanine, G=Glycine, JMfistidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M^Methlonine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Vallne, W=f/ryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVLWPAAGAWELTELHTNDVHSRLEQTSEDSSK 

CVNASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQYQGTIWFTVYKGAEVAHFMNALRYDAMA 

LGNHEFDNGVEGLIEPLLKEAKFPILSAMKAKGP 

LASQISGLYLPYKVLPVGDEWGrVGYTSKETPF 

LSNPGTNLVFEDEITALQPEVDKLKTLNVNKIIAL 

GHSGFEMDKLIAQKVRGVDWVGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPWQAYAF 

GKYLGYLKIEFDERGNVISSHGNPILLNSSIPEDPS 

IKADINKWRIKLDNYSTQELGKTIVYLDGSSQSC 

RFREChMGNLICDAMINNNLRHTDEMFWNHVS 

MCILNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHWYDLSRKPGDRWKLDVLCTKCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDQDINVVSTYISKMKVIYPAVEGRIKFSTGS 

HCHGSFSLIFLSLWAVIFVLYQ 


3586 


A 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEAQTE 

MVRTLERKLEAKMIKEESDYHDLESVVQQVEQN 

LELMTKRAVKAENHWKLKQEISLLQAQVSNFQ 

RENEALRCGQGASLTWKQNADVALQNLRVVM 

NSAQASIEQLVSGAETLNLVAEILKSIDRISEVKD 

EEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKEQRNRETAPRTIFQRVLDILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNAC1EC 

SVNQNSIRNLDTIGVAVDLILLFRELRA^EQESLLT 

AFRCGLQFLGNIASRNEDSQSIVWVHAFPELFLS 

CLNHPDKKTVAYSSMILFTSLNHERMKELEENLN 

IAIDVIDAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPKLNNQERVTLLDLMIAKITSDEPLTKDDIPVF 

LRHAELIASTFVDQCKTVLKLASEEPPDDEEALA 

TIRLLDVLCEMTVNTELLGYLQVFPGLLERVIDL 

LRVIHVAGKETTNIFSNCGCVRAEGDISNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDGffLILDN 

CNISDSNPFLTQWVIYAIRNLTEDNSQNQDLIAK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSGAPKERPAEPLTPPPSYGHQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PWSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RGVPTQAKGLCGSCNKPIAGQVVTALGRAWHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFCNQPIRHKMVTALGTHWHPEHFCCVSCGE 

rr uDbOFtLbREGRF YCRRDFLQLFAPRCQGCQGP 

ILDNYISALSALWHPDCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRGSLCATCGLPVTGRCVSAL 

GRRFHPDHFTCTFCLRPLTKGSFQERAGKPYCQP 

CFLKLFG 



WO 01/57190 PCTYUS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glu(amic Acid, {^Phenylalanine, G=Glydne, H=Histidine, 

N=Asparagine, P=ProIine, Q=Glutaminc, R=Arginine, S=SeriDe, 
T=Threonine, V=VaIine, W=Tryptophan, Y='fyi , osine, 
X-Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
V=possibIe nucleotide insertion 


3589 


A 


226 


6793 


SPPKKSRKCNLSFRLISAERWRFFLLILMEMPRKP 

RLTLFVQRRIENIATEREFDPEBFYYLLEAAEGHA 

KEGQGDCTDIPRYnSQLGLNKDPLEEMAHLGNY 

DSGTAETPETDESVSSSNASLKLRRKPRESDFETI 

mSNGAYGAVYFVRHKESRQRFAMKKINKQNL 

ILRNQIQQAFVERDBLTFAENPFWSMYCSFETRR 

HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 

YFAETVLALEYLHNYGIVHRDLKPDNLLVTSMG 

HIKLTDFGLSKVGLMSMTTNLYEGHIEKDAREFL 

DKQVCGTPEYIAPEVILRQGYGKPVDWWAMGII 

LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 

APPPDAQDLITLLLRQwTLERi^TGGAYEVKQHK 

FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDTPvSE 

KYHHMETEEEDDTNDEDFNVEERQFSSCSHRFSK 

VFSSIDRITQNSAEEKEDSVDKTKSTTLPSTETLS 

WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPKL 

AISTEGEQDEAASCPGDPHEEPGKPALPPEECAQ 

EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 

DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 

TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 

PSSSRDSSPSRDSSAASASPHQPIVfflSSGKNYGFT 

IRAIRVYVGDSDIYTVHHIVWNVEEGSPACQAGL 

KAGDLITHINGEPVHGLVHTEVIELLLKSGNKVSI 

TTTPFENTSIKTGPARRNSYKSRMVRRSKKSKKK 

ESLERRRSLFKKLAKQPSPLLHTSRSFSCLNRSLS 

SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSQ 

SSSPSSSAPNSPAGSGHIRPSTLHGLAPKLGGQRY 

RSGRRKSAGNIPLSPLARTPSPTPQPTSPQRSPSPL 

LGHSLGNSKIAQAFPSKMHSPPTIVRfflVRPKSAE 

PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 

EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 

RPVEQGCLKRPVSRKVGRQESVDDLDRDKLKAK 

VVVKKADGFPEKQESHQKFHGPGSDLENFALFK 

LEEREKKVYPKAVERSSTFENKASMQEAPPLGSL 

LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 

DFRRAPAPGTLQDGLCHSLDRGISGKGEGTEKSS 

QAKELLRCEKLDSKLANIDYLRKKMSLEDKEDN 

LCPVLKPKMTAGSHECLPGNPVRPTGGQQEPPPA 

SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 

EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 

LDIALLSGPQASKTELPSPESAQSPSPSGDVRASV 

PPVLPSSSGKXNDTTSARELSPSSLKMNKSYLLEP 

WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 

SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 

QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 

PPTARSERSAARADTCREPSMELCFPETAKTSDN 

SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 

HKDGPGEARPPPRDNSSLHSAGIPCEKELGKVRR 

GVEPKPEALLARRSLQPPGIESEKSEKLSSFPSLQ 

KDGAKEPERKEQPLQRHPSSIPPPPLTAKDLSSPA 

ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 

VAAHSESSSHKPRPGPDPGPPKTKHPDRSLSSQK 

PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 

PATPGSQNKASDGIGQGEGGPSVPLHTDRAPLDA 

KPQPTSGGRPLEVLEKPVHLPRPGHPGPSEPADQ 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 
beginning 

UUCICUUUG 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
^nucleotide 

■UCauUD 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=<»Iycine, H=Histidine, 
i— isoieucinej iv— juysinej li — jjt:ucine> m— raeuuonine, 
N=Asparagine, P=Proline, Q=Glutnmine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno»vn, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










KLSAVGEKQTLSPKHPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRRAEGKKCTEALYAPAEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNRDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFWRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPITSEDETSSKEDIESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKKPLSVFKGPLLHISPAEELYFGSTESGEK 

KTLIVLTNVTKNIVAFKVRTTAPEKYRVKPSNSS 

CDPGASVDIWSPHGGLTVSAQDRFLIMAAEME 

QSSGTGPAELTQFWKEVPRNKVMEHRLRCHTVE 

SSKPNTLTLKDNAFNMSDKTSEDICLQLSRLLES 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTAMTAHADYQCSVTP 

RDDVIVSPQTVQVKGENGNLVITPDGNVMYNGK 

QYSLNAAQREQAKDYQAELRSTLPWIDEGAKSR 

VEKARIALDKIIVQEMGESSPCMRSRLTKLDAQVK 

EQMNRflETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSSIQTEWKKQEKDFQQFGKDVCSRVVTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTDNDLTKEMYEGKENVSFELQRDFS 

QETDFSEASLLEKQQEVHSAGNIKKEKSNTIDGT 

VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 

LGKSISFDTKLVKHEIINSEERPFKCEELVEPFRCD 

SQLIQHQENNTEEKPYQCSECGBCAFSINEBCLIWH 

QRLHSGEKPFKCVECGKSFSYSSHYITHQTIHSGE 

KPYQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 

KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 

AFNGNAKLIQHQRIHTGEKPYECNECGKGFRCSS 

QLRQHQSIHTGEKPYQCKECGKGFNNNTKLIQH 

QRIHTASLAEQLFKASGNHPNWGCCLHSSPGPS 

VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 

SFLPSHSPSCFEPWNVTDYDSSWYRQKQVLSGV 

WSSPLSILKLPRTLIRISIfflQEMDTPGEMLMTGR 

GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAARAPVRAEAVRRMPPGAEAGSVVL 

DD 


3594 


A 


39 


261 


RAAMMDTSRVQPIKLAIVIKVLGRTGSQGQCTQ 

VRVEFMDDTSRSIIRSVKGPVREGDVLTLLESERE 

ARRLR 


3595 


A 


973 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine. K— Lvsine. L=Leiirjne M=Mpthinnin<» 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










DKEWMPVTKLGRLVKDMKIKSLEEIYLFSLPIKE 

SEHDFFLGASLKDEVLKIMPVQKQTRAGQRTRF 

KAFVAIGDYNGHVGLGVKCSKEVATAIRGAIILA 

KLSIVPVRRGYWGNKIGKPHTVPCKVTGRCGSV 

LVRLIPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 

ARGCTATLGNFAKATFDAISKTYSYLTPDLWKE 

TVFTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 

TT 


3596 


A 


106 


2960 


DERRVGAADMFGRSRSWVGGGHGKTSRNIHSL 

DHLKYLYHVLTKNTTVTEQNRNLLVETIRSITEIL 

IWGDQNDSSVFDFFLEKNMFVFFLNILROKSGRY 

VCVQLLQTLNILFENISHETSLYYIXSNNYVNSII 

VHKFDFSDEEIMAYYISFLKTLSLKLNNHTVHFF 

YNEHTNDFALYTEAIBCFFNHPESMVRIAVRTITL 

NVYKVSLDNQAMLHYIRDKTAVPYFSNLVWFIG 

SHVIELDDCVQTDEEHRNRGKLSDLVAEHLDHL 

HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 

ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 

SLAEVTLNGDLSEMYAKTEQDIQRSSAKPSIRCFI 

KFIETLERSIJEMNKHKGKRRVQKRPNYKNVGEE 

EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 

EEIEMVIMERSKLSELAASTSVQEQNTTDEEKSA 

AATCSESTQWSRPFLDMVYHALDSPDDDYHALF 

VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 

TYNHPLAERLIR1MNNAAQPDGKIRLATLELSCL 

LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 

RHFYKGEDIFLDMFEDEYRSMTMKPMNVEYLM 

MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 

RVFFMLRSLSLQLRGEPETQLPLTREEDLIKTDDV 

LDLNNSDLIACTVITKDGGMVQRSLAVDrYQMS 

LVEPDVSRLGWGVVKFAGLLQDMQVTGVEDDS 

RALN1TIHKPASSPHSKPFPILQATFIFSDHIRCIIAK 

QRIAKGRIQARRMKMQRIAALLDLPIQPTTEVLG 

FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 

ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 

SGSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 


3597 


A 


427 


277 


GVRRIQHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 


3598 


A 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNFQL 

MRELDQRTEDKKAEIDILAAEYISTVKTLSPDQR 

VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 

DKHBRRLDADLARFEADLKDKMEGSDFESSGGR 

GLKKGRGQKEKRGSRGRGRRTSEEDTPKKKKH 

KGG 


3599 


A 


2 


3907 


KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKYIVSVGYQH 

DMIVNVWAWKKNFWASNKVSSRVTAVSFSED 

CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRNNLFTDVACGRGKKADSTFCITSSG 

LLCEFSDRRLLDKWVELRVYPEVKDSNQACLPP 

SSFITCSSDNTIRLWNTESSGVHGSTLHRMLSSDL 

IKITYVDGNTQALLDTELPGGDKADASLLDPRVGI 

RSVCVSPNGQHLASGDRMGTLRVHELQSLSEML 

KVEAHDSEILCLEYSKPDTGLKLLASASRDRLIH 

VLDAGREYSLQQTLDEHSSSITAVKFAASDGQVR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanfne OCysteine, D=Asparlic Add, 
E=Glutamlc Acid, ^Phenylalanine, OGIycine, H-Histidine, 
Msoleucine, K B Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










MISCGADKS1YFRTAQKSGDGVQFTRTHHVVRK 

TTLYDMDVEPSWKYTAIGCQDRNIRIFNISSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYIATSCSDKNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKHLIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPHHRLLSQEEGVFAQDLEPAPIEDGIVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSS SSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREIEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLAAFSPVTKGRAPGEAEKPGFPVGLGK 

AHSTTERWACLGEGTTPKPRTECQAHPGPSSPCA 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSR1AQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGSTISCSMALCEAAGCGSALLWPRLLLFGDSIT 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TRWAK1ILPRLIRKGNSLDIPVAVTIFFGANDSAL 

KDENPKQfflPLEEYAANLKSMVQYLKSVDIPENR 

VILITPTPLCETAWEEQCIIQGCKLNRLNSVVGEY 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 

SDGLHLSPKGNEFLFSHLWPLIEKKVSSLPLLLPY 

WRDVAEAKPELSLLGDGDH 


3601 


A 


44 


223 


VHFPLIPQLAKCFWTMNRAARNKSEKRYYSEFL 
QIAHLFNYGLSSFLREFIIFLIKLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRITSR 

TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 

PALRRENFLEAAASGRSGRTPTGGVGFRDVGGP 

HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGEI 

SPPPRESQLRRDPEVHFESPAHPLGFRLLPGRGLP 

ANAVTVETAAMAAPRQIPSHIVRLKPSCSTDSSF 

TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI 

CKEYEAEQPPFPEGYKVKQEPV1TVAPVEEMLFH 

GFSAEHYFPVSHFTMISRTPCPQDKSETINPKTCS 

PKEYLETFIFPVLLPGMASLLHQAKKEKCFEWL 

QMTPSGGKACVWGHLPSSSHTI 


3603 


A 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQSVLR" 
KMCjKJvY WK TKQ VFIKATGKKEDEHLVASDAEL 
DAKLEVFHSVQETCTELLKIIEKYQLRLNGMKS 


3604 


A 


103 


2440 


QPRRRVFPAAGRGPGRKCSQWGRQASVSFEDVT 

VDFSKEEWQI^DPAQRRLYWDVTLENYSHLLS 

VGYQIPKSEAAFKLEQGEGPWMLEGEAPHQSCS 
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SEQID 
NO: 


Method 


Predicted 
beginning 

nnclpn tirip 
■iuuniuub 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lUUXtlvU 

corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=A)anine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenyIatanine, G=GIycine, H=Histidine, 

I=lQft|piirin** IfsT.voinp Ii=I^nrini* M^IVfpthinnfn* 

N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 






■ 




GEAIGKMQQQGIPGGIFFHCERFDQPIGEDSLCSI 

LEELWQDNDQLEQRQENQNNLLSHVKVLKERG 

YEHKNIEKIIHVTTKLWSKRLHNCDTILKHTLN 

SHNHNRNSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQRIHAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNLITHQKIHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKHYECNECGKAFTRKSALRMHQRIHTG 

EKPYVCADCGKAFIQKSHFNTHQRIHTGEKPYEC 

SJDUUJS.SJf Itf^Sl^LrlVrl^KlrllUtlJSJ'YlClJtlCUR.V 

FTHRTNLTraQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTHTGEKPYKCNGCGKAFIWKSRLKIH 

QKSHIGERHYECKDCGKAFIQKSTLSVHQRIHTG 

EKPYVCPECGKAFIQKSHFIAHHRIHTGEKPYECS 

DCGKCFTKKSQLRVHQKIHTGEKPNICAECGKAF 

TDRSNLITHQKfflTREKPYECGDCGKTFTWKSRL 

NIHQKSHTGERHYECSKCGKAFIQKATLSMHQII 

HTGKKPYACTECQKAFTDRSNLIKHQKMHSGEK 

RYKASD 


3605 


A 


3 


322 


SFRMSGRGKGGKGLGKGGAKRHRKVLRDNIQG1 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDWYALKRQGRT 
LYGFGG 


3606 


A 


1 


1749 


VPVTAEAKLMGFTQGCVTFEDVAIYFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDE 

ETPEQSVSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTDILHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHKHTFFHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

PYECGECGKLFRQSFSLVVHQRIHTTARPYECGQ 

CGKSFSLKCGL1QHQLIHSGARPFECDECGKSFSQ 

RTTLNKHHKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGKFFRQSYTLVEHQKI 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQHSGLILHRKSHTVERPRDSSKC 

GKPYSPRSNIV 


3607 


A 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CWQRFKTGAFSERQGSUGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKGYIHLSAPRNRYMHTTASNGRMLFMKVTM 
YMRRG VQIMG WS VRMAFMA CFTQ 


3609 


A 


118 


873 


VWMAWQVSLLELEDRLQCPICLEVFKESLMLQC 

GHSYCKGCLVSLSYHLDTKVRCPMCWQWDGS 

SSLPNVSLAWVffiALRLPGDPEPKVCVHHRNPLS 

LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 

MKEELAALFSELKQEQKKVDEL1AKLVKNRTRIV 

NESDVFSWVIRREFQELRHPVDEEKARCLEGIGG 

HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidlne, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionlne, 
N=Asparagine, P=Proline, Q=GIutamine t R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 

ARLCKYLPENDLKRLCaDYVCDLLLEESNVQPVS 

TPVTVCGDIHGQFYDLCELFRTGGQVPDTNYIFM 

GDFVDRGYYSLETFTYLLALKAKWPDRITLLRG 

NHESRQITQVYGFYDECQTKYGNANAWRYCTK 

VFDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 

ERNQEIPHKGAFCDLVWSDPEDVDTWAISPRGA 

GWLFGAKVTNEFVHINNLKLICRAHQLVHEGYK 

FMFDEKLVTVWSAPNYCYRCGNIASIMVFKDVN 

TREPKLFRAVPDSERVIPPRTTTPYFL 


3611 


A 


2459 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQNISWDMAWLKATQEAPAASTLGSYSLPG 

TLAKSEILETHGTMNFLGAETKNLQLLVPKTEIC 

EEAEKPLIISERIQKADPQGPELGEACEKGNMLK 

RQRIKREKKDFRQVIVNDCHLPESFKEEENQKCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLVVHQRIHTGEKPFECUECGKAFIQSAN 

LWHQPJHTGQKPYVCSKCGKAFTQSSNLTVHQ 

KJHSI^EKTFKCNECEKAFSYSSQLARHQKVHITE 

KCYECNECGKTFTRSSNLIVHQRIHTGEKPFACN 

DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 

FSCFSHLIVHQRIHTAEKPYDCSECGKAFSQLSCL 

IVHQRJHSGDLPYVCNECGKAFTCSSYLLIHQRIH 

NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 

YECEKCGAAFISNSHLMRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP 

SIPNAHSCEMCILVMKDILYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 

ALLLNSCKIPLSDNLFPCKDVEKDFPTILGLLQHQ 

TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

THNAEKPYVCNICGKSFLHKQTLVGHQQPJHTRE 

RSYVCIECGKSLSSKYSLVEHQRTHNGEKPYVCN 

VCGKSFRHKQTFVGHQQRIHTGERPYVCMECGK 

SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHRIHTGERPYECKECGKAF1HKKRLLEHQ 

RIHTGEKPYVCIICGKSFIRSSDYMRHQRIHTGER 

AYECSDCGKAFISKQTLLKHHKIHTRERPYECSE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 

LIQHQKVHSGERPYNCTACEKAFIYKNKLVEHQ 

RIHTGEKPYECGKCGKAFNKRYSLVRHQKVHIT 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREDPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGGRHGPAGTSVELGLQQGIGLHKALS 

TGLDYSPPSAPRSVPVATTLPAAYATPQPGTPVSP 

VQYAHLPHTFQFIGSSQYSGTYASFEPSQLPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=»Aspartic Acid, 
E=Glutamic Acid, FHPhenylalanine, (Mfycine, H=Histidine, 
I=IsoIencine KsT.vcine. L==Leucini> \f— !V4pHiinntnp 

* UVIWUUUC^ 1\ J dill \s) XU ill ITXCUllUlllUC, 

N^Asparagine, P=ProIine, Q=Glutamine, R^Arginine, &=Serine, 
T=Threonine, V=*VaIine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PAQQNQYVfflSSSPQNTGRTASPPAIPVHLHPHQ 

TM3PHTLTLGPPSQVVMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHVWHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGLHLGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQAITY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMV QAQIHLP WQS VASPAAAPPTLPPYFMK 

GSHQLANGELKKVEDLKTEDFIQSAEISNDLKIDS 

S 1 VERjEdSHSPO V A V1QFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VCISLTLKNLKNGSVKXGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 

PEKMGLSAAPFLTKIEPSKPAATRKRRWSAPESR 

KLEKSEDEPPLTLPKPSLIPQEVKICBBGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A 


3 


1603 


DAWALTNQFSDSKQHIEVLKESLTAKEQRAAILQ 

TEVDALRLRLEEKETMLNKKTKQIQDMAEEKGT 

QAGEIHDLKDMLDVKERKVNVLQKKIENLQEQL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

ALAEKERTIERLKEQRDRDEREKQEEIDNYKKDL 

KDLKEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKXDSRLKTLEIALEQKBCEECLKMESQLKXAH 

EAALEARASPEMSDRIQHLEREITRYKDESSKAQ 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRQ 

VKDQNKKVANLKHKEQVEKKKSAQMLEEARRR 

EDNLNDSSQQLQDSLRKKDDRIEELEEALRESVQ 

ITAEREMVLAQEESARTNAEKQVEELL3V1AMEKV 

KQELESMKAKLSSTQQSLAEKETHLTNLRAERR 

KHLEE\0,EMKQEALLAAISEKX)ANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDQDEEEGIWA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

PTWKRNFRSALNRXEGLRLAEDRSKDPHDPHKI 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRQVFQQUSCPEGLRLVGSEVGDRTLPGWP 

VTLPDPGMSLTDRGVMSYVRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFIVGSLGPPDLITFTE 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLfflSNSHP 

LSLTSDQYKAYLQDLVEGMDFQGPGES 


3617 


A 


852 


304 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 

RASSTSQPLDQVTGSVWNLGRLNHVAIAVPDLE 

KAAAFYKNILGAQVSEAVPLPEHGVSWFVNLG 

NTKMELLHPLGRDSPIAGFLQKNKAGGMHHICIE 

VDNINAAVMDLKKKKIRSLSEEVKIGAHGKPVIF 

LHPKDCGGVLVELEQA 


3618 


A 


3 


5992 


DNEDETYGVNVQFESDEEEGDEDVYGEVREEAS 
DDDMEGDEAVVRCTLSANMYVDEILVWCASEL 
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SEQXD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K*=Lysine> L=Leucine, M=Methionine, 
N^Asparagine, PHProline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
^possible nucleotide insertion 










NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVffiA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKT^ALMCMLREIGKHINMDGTINYDDFKIIYI 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCBCEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLULDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPWLEQTWGITEKKAIKRFQIMNEIVYEK^ 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCICNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTV1IKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGE.ITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRWSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESmEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRWSDRWLSCETQLPVSFR 

HLBLPEKYPPPTELLDLQPLPVSALRKSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAELRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NHISTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFMSHTQTRLLSMAKPVFHAITKHSPKKPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVVVASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLIEIISNAAEYEN1PIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPHVKTNLLLQAHL 

SKMQLSAELQSDTEEILSICAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIAD VARF CNRYPNIELS YE VVDKDSIRSGGP 

VWLVQLEREEEVTGPVIAPLFPQKREEGWWW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Add, 
E=GIutamic Add, ^Phenylalanine, G=GIycine, BNHlstidine, 
Hsoleudne, K=Lysine, L^Leudne, M=Methionine, 
N^Asparagine, P=ProIine, Q^GIntamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, ^possible nudeotide deletion, 
V=nossibIe nucleotide insertion 

» |ivimiwiv uuuvuuut ilia vi uuu 










IGDAKSNSLISKRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3619 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 

DDDMEGDEAVVRCTLSANMYVDEILVWCASEL 

N1PEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTTOFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLvlTQGSHFIviANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTWALMCMLREIGKHINMDGTINVDDFKIIYI 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPWI^QTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDELQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPffiSQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRWSLSSEFlCmTVREEEKLELQKLLERVPIPVK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADKlVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEWKXIEKKNFFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVDLHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

MIISTPEKWDILSRRWKQRKNVQNINLFVYDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFMSHTQTRLLSMAKPVFHAITKHSPKKPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVWASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTEENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISffiDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLMISNAAEYEhnPIRHHEDN 

LLRQLAQKWHKLNWKFNDPHVKTNLLLQAHL 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne C=Cysteine, D=Aspartic Acid, 
EeGlutaraic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophnn, Y=Tyrosine, 
X=UnkDown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 
WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 
PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 
. DSQIADVARFCNRYPNIELSYEWDKDSIRSGGP 
VWLVQLEREEEVTGPVIAPLFPQKREEGWWVV 
IGDAKSNSUSKRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 

VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 

LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 

EKP(^HQKTKM1VLGFSNPINWVRTRIKAFLIWA 

YFDKEFSITEFSEGAKQAFAHVSKLLSQCKFDLL 

EELVAKEVLHALKEKVTSLPDNHKNALAANIDEI 

VFTSTGDISIYYDEKGRKFVNILMCFWYLTSANIP 

SETLRGASVFQVKLGNQNVETKQLLSASYEFQR 

EFTQGVKPDWTIARIEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

NSSVEAKDSGLESKKLPRSVKLEKSAPDTELVNV 

THLNTEVKNSSDTGKVKLDENSEKHLVKDLKAQ 

GTRDSKPIALKEEIVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPPIPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAAIPHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDIIGIIGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITAIREIKILRQL 

IHRSVVNMKEIVTDKQDALDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDHIKSFMKQLMEGL 

EYCHKKNFLHRDIKCSNILLNNSGQIKLADFGLA 

RLYNSEESRPYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGCILGELFTKiCPIFQANLELAQLELISR 

LCGSPCPAVWPDVIKLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVWEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTOLSIPQMAQLLNIHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPVI 

LPSAEQTTLEASSTPADMQNILAVLLSQLMKTQE 

PAGSLEENNSDKNSGPQGPRRTPTMPQEEAAGRS 

NGGNAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EHLGDKIKDEDIKLRVIGQDSSEIHFKVKMTTPLK 
KLKKSYCQRQGVPVNSLRFLFEGQRIADNHTPEE 
LGMEEEDVIEVYQEQIGGHSTV 


3623 


A 


2 


1544 


PPPAPGPDGLNEGCLHRLSMPHQRPRTCAMNPE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=GJydne, ENHistidine, 
* aouicuuiic, Ar-jujrsiiic, jj—ijcutinc, ivi— jrieiiuonine) 
^Asparagine, P=ProIine, Q=Glutamine, R-Arginine, S^Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LSPLHHAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISWSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSGSFTLMRDERGLPAMNNLYSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRITAELKRYSIPQAIFA 

QRVLCRSQGTLSDLLRNPKPWSKLKSGRETFRR 

MWKWLQEPEFQRMSALRLAACKRKEQEPNKDR 

NNSQKKSRLWTDLQRRTLFAIFKENKRPSKEMQ 

ITISQQLGLELTTVSNFFMNARRRSLEKWQDDLS 

TGGSSSTSSTCTKA 


3624 


A 


27 


2152 


SARKAEAATSGTAARDGSVGRNLVPPPSASAPK 

AEVESNEKDNRPEEEEQVIHEDDERPSEKNEFSR 

RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKTT 

AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 

AELKTRVEKJECNKRHKTVLTELQAKIARLTKRF 

EAAKEDLKKRHEHPPNPPVSPGKTVNDVNSNNN 

MSYRNAGTVRQMLESKRNVSESAPPSFQTPVNT 

VSSTNLVTPPAVVSSQPKLQTPVTSGSLTATSVLP 

APNTATWATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 

TASAAPLGTTLAVQAVPTAHSIVQATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PRffiNQTNKTIDASVSKKAADSTSQCGKATGSDS 

SGVIDLTMDDEESGASQDPKKLNHTPVSTMSSSQ 

PVSRPLQPIQPAPPLQPSGVPTSGPSQTTIHLLPTA 

PTTVNVTHRP VTQ VTTRLP VPRAPANHQ V VYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYVVNNGLTLGSTGPQLT\nHHRPPQVHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAIVLVMECPGGGSKLCHC 


3625 


A 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQIT 

LQGSRRRQGRTAFPASGKKRETDYSDGDPLDVH 

KRLPSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 

ILKPFMLSIQREESTCTAIHTDIMDDWLDCAFTCG 

VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 

AVQENPKCFYTPKCHQDRNDLLNSALDKEFFDH 

KNGTPFSCFYSPASQSEDVILIKKYDQMAIFHCLF 

WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTVV 

RDEVGGKVPYIEQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSVVEFSALSVSMACLSPSQLQKFQQDGFLVLEG" 

FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 

EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 

NFLWPEKSINKIGrL\LHAHDPVFKSITHSFKVQT 

LARSLGLQMPVVVQSMYIFKQPHFGGEVSPHQD 

ASFLYTEPLGRVLGVWIAVEDATLENGCLWFEPG 

SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 

FVPTPVQRGALVLIHGEVVHKSKQNLSDRSRQA 

YTFHLMEASGTTWSPENWLQPTAELPFPQLYT 


3627 


A 


231 


644 


INSSPRTGRDHQELNLHTERDSRSQRAVLKIPRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGlycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M~Methlonlne, 
N=Asparagine, P=Prollne, Q=Glutamine, R°Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y^Tyrosine, 
X=Unknown, *-=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










NPGIFYWIFLPSRSHSASHGSRQRQVSCQGTQDEI 
LKMRNTFAELKNSLEALSSRMDQAEERIGTQAG 
VQWRDHGSLQPQPPEFKQCFHLSLPSSWDYRAC 
LS 


3628 


A 


2 


810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 

DWLMGKSKAKPNGKKPAAEERKAYLEPEHTKA 

RITDFQFKELVVXPREIDLNEWLASNTTTFFHHIN 

LQYSTISEFCTGETCQTMAVCNTQYYWYDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPSSFESLVRKICRHLFHVLAHIYWAHFKETLA 

LELHGHLNTLYVHFILFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTNQHDRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDRVLILERQGHDKD 

LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 

SSAATSTSLLSEDEQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 

AIAKKNAVELELAKCRMDMMSLNSQLLDA1QQ 

KLNLSQQLEAWQDDMHRVIDRQLMDTHLKERS 

QPAAALCRGHSAGRGDEPSIAEGKRLFSFFRKI 


3630 


A 


423 


1 


PAKVLTLDIYLSKTEGAQVDEPVVITPRAEDCGD 

WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 

ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 

AALDGGVASAASPESKPSPGTKGQLRGESDRSK 

QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGIKNGVHF 

LQLELINGRLSASLLHSHDTETRATMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPAEKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKWCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKASVWQKDQLVTQLHWQENGPTFSSTP 

YRYQACRFGQVPDQPAGLRLFTVQIPHKRLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEVVSCLDVSES 

GTFLGLGTVTGSVAIYIAFSLQCLYYVREAHGIV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLIIVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 

RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 

TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 

CCHPTCCQNTCCRTTCCQPTCVASCCQPSCCSTP 

CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 

HPTCYQTICFRTTCCQPTCCQPTCCRNTSCQPTCC 

GSSCCQPCCHPTCCQTICRSTCCQPSCVTRCCSTP 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTT 

CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


GPEGYRGRRARHPSLGSTTGHCGGGRGAEGTGT 
DPAAPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLALIMAYQ 
RAYPLEVTKLIYCSRTVPEIEKVIEELRKLLNFYE 



WO 01/57190 PCT/US01/04098 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIanint OCysteine, D=Aspartic Add, 
E=Glutamtc Add, ^Phenylalanine, OGlydne, H=Histidine, 
JMsoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P*ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KQEGEKLPFLGLALSSRKNLCIHPEVTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAGIYNLDDLKALGRRQGWCPYFLA 

RYSILHANVVVYSYHYLLDPKIADLVSKELARK 

AVWFDEAHNBDNVCIDSMSVNLTRRTLDRCQG 

NLETLQKTVLRIKETDEQRLRDEYPvRLVEGLREA 

SAARETDAHLANPVLPDEVLQEAVPGSIRTAEHF 

LGFLRRLLEYVKWRLRVQHVVQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTI1IEPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERFQSVnTSGTLSPLDIYPK 

ILDFKFVTIvIA ir nvli j^AR VCLCPIvlilGRGNDQV A 

ISSKFETREDIAVIRNYGNLLLEMSAWPDGrVAF 

FTSYQYMESTVASWYEQGILENIQRNKLLFIETQ 

DGAETSVALEKYQEACENGRGAELLSVARGKVS 

EGIDFVHHYGRAVIMFGVPYVYTQSRILKARLEY 

LRDQFQIRENDFLTFDAMRHAAQCVGRAIRGKT 

DYGLMVFADKRFARGDKRGKLPRWIQEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 

SLLSLEQLESEETLKRIEQIAQQL 


3634 


A 


159 


384 


LKMSSKTASTNNIAQARRTVQQLRLEASIERIKV 
SKASADLMSYCEEHARSDPLLIGBPTSENPFKDKK 
TCIBL ' 


3635 


A 


5 


409 


TELSQLEKAHPPADMGRRKSKRKPPPKKKMTGT 
LETQFTCPFCNHEKSCDVKMDRARNTGVISCTV 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
LCALVQGQSRPEEQVPPSDFCGVRRCRAGFQCQ 


3636 


A 


48 


282 


DHLKSCYQDSHEDPTKMKRFLFLLLTISLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGGIFLFFVANAI 
EHLFCFS 


3637 


A 


1 


1248 


ARAGSVVGSAAARGPPAGCRCERAARLPSSPAR 

RRRCDWVEDGAGRMEILMTVSKFASICTMGAN 

ASALEKEIGPEQFPVNEHYFGLVNFGNTCYCNSV 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHSIATQKKKVGVIPPKKFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADILQEERKQEKQNGRLPN 

GNIDNENNNSTPDPTWVUEIFQGTLTNETRCLTC 

ETISSKDEDFLDLSVDVEQNTSITHCLRGFSNTET 

LCSEYKYYCEECRSKQEAHKRMKVKKLPMILAL 

HLKRFKYMDQLHRYTKLSYRVVFPLELRLFNTS 

GDATNPDRMYDLVAVVVHCGSGPNRGHYIAIV 

KSHDFWLLFDDDIVEKIDAQAIEEFYGLTSDISKN 

SESGYILFYQSRD 


3638 


A 


11 


630 


PAGIPVSTISSDRRASTDLTRKMKPDETPMFDPNL 

LKEVDWSQNTATFSPAISPTHPGEGLVLRPLCTA 

DLNRGFFKVLGQLTETGWSPEQFMKSFEHMKK 

SGDYYVTWEDVTLGQIVATATLIIEHKFIHSCAK 

RGRVEDWVSDECRGKQLGNLLLSTLTLLSKKL 

NCYKITLECLPQNVGFYKKFGYTVSEENYMCRR 

FLK 


3639 


A 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHSSPL 

LPHAMKSPFYRCQNTTSVEKGNSAVMGGVLFST 

GLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 

MLVCGLTVTDLLGKCLLSPWLAAYAQNRSLRV 

LAPALDNSLCQAFAFFMSFFGLSSTLQLLAMALE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleudne, KHLysine, L=Leuclne, M=Methlonine, 
N=Asparagine, P=Prollne, Q=Glutamlne, R=Arginine, S°Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










CWLSLGHPFFYRRrDTLRLGALVAPVVSAFSLAF 

CALPFMGFGKFVQYCPGTWCFIQMVHEEGSLSV 

LGYSVLYSSLMALL\n^TVLCNLGAMRNLYAM 

HRRLQRHPRSCTRDCAEPRADGREASPQPLEELD 

HLLLLALMTVLFTMCSLPVIYRAYYGAFKDVKE 

KNRTSEEAEDLRALRFLSVISIVDPWIFIIFRSPVFR 

IFFHKIFIRPLRYRSRCSNSTNMESSL 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEADCLGSTAIGIQTSEGVCLAVEKRITSPLMEPS 

SIEKIVEIDAHIGCAMSGLIADAKTLIDKARVETQ 

NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 

GAMSRPFGVALLFGGVDEKGPQLFHMDPSGTFV 

QCDARAIGSASEGAQSSLQEVYHKSMTLKEAIKS 

SLnLKQVMEEKLNAT^LAWQPGQNrTIMFTK 

EELEEV1KDI 


3641 


A 


2 


1254 


PTGQGGRRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

SWPSCLCHGLISFLGFLLLLVTFPISGWFALKIVPT 

YERMIVFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKDGAVLSVGADVQFRIWDP 

VLSVMTVKDLNTATRMTAQNAMTKALLKRPLR 

EIQMEKLKISDQLLLEINDVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPFLSEALVSQVGACY QFNV 

VLPSGTQSAYFLDLTTGRGRVGHGVPDGIPDVV 

VEMAEADLRALLCRELRPLGAYMSGRLKVKGD 

LAMAMKLEAVLRALK 


3642 


A 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPRKH 

DSGAADLERVTDYAEEKEIQSSNLETAMSVIGDR 

RSREQKAKQER 


3643 


A 


94 


541 


RKERRRRRRRMEAWFVFSLLDCCALIFLSVYFII 

TLSDLECDYINARSCCSKLNKWVIPELIGHTIVTV 

LLLMSLHWFIFLLNLPVATWNIYRYIMVPSGNM 

GVFDPTEnmGQLKSHMKEAMIKLGFHLLCFF 

MYLYSMILALIND 


3644 


A 


95 


2808 


TSCRHFPITSEDPLNYLLILTVERIYAYQALPLGFL 

FCSRDPVPEYLNHCGVKYVLISDRASFCALHIFFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGBPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLTLATPPPHAWEPGAAPAQQPG 

CLIAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGWLYLCPE 

ALCGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GGCGWTFTTSYKLKRHLQSHDKLRPFGCPAEGC 

GKSFTTVYNLKAHMKGHEQENSFKCEVCEESFP 

TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 

ALFSHNRAHFREQELFSCSFPGC SKQ YDKACRLK 

IHLRSHTGERPFLCDFDGCGWNFTSMSKLLRHKR 

KHDDDRRFMCPVEGCGKSFTRAEHLKGHSITHL 

STKPFVCPVAGCCARFSARSSLYIHSKKHLQDVD 



WO 01/57190 



PCT/DS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, EMEDstidine, 
I— Isoleucine. K=Lvsine. L=Leucinp M=MMhinnin» 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possiNe nucleotide insertion 










TWKSRCPISSCNKLFTSKHSMKTHMVKRHKVGQ 

DLLAQLEAANSLTPSSELTSQRQNDLSDAEIVSLF 

SDVPDSTSAALLDTALVNSGILTIDVASVSSTLAG 

HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF 

FGTAATGFQQSSLNMDEVSSVSVGPLGSLDSLA 

MKNSSPEPQALTPSSKLTVDTDTLTPSSTLCENSV 

SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 

GNHGSQKERNLITVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTVVCVICLEKPKYRCPACRV 

PYCSVVCFRKHKEQCNPETRPVEBCKIRSALPTKT 

VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 

LGESATLRSLLLNPHLRQLMVhfLDQGEDKAtCLM 

RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A 


85 


1948 


ERGGGKAAAAAAAAAAARALAASGQDPRPHPR 

APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCNDLIAKHGAALQRSLTELDGLKIPSESG 

EKLKWNERATLFRITSNAMINACRDFLELAEIHS 

RKWQRALQYEQEQRVHLEETffiQLAKQHNSLER 

AFHSAPGRPANPSKSFEEGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSFITVITEAKEDSRKAEGSTGTSSA 

DWSSADNVLDGASLVPKGSSKVKRRVREPNKPN 

YSLNLWSIMKNCIGRELSRIPMPVNFNEPLSMLQ 

RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHRIAKPFNPMLGETFELDRLDDMGLRS 

LCEQVSHHPPSAAHYVFSKHGWSLWQEITISSKF 

RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 

NI1VGKLWIDQSGDBEIVNHKTNDRCQLKFLPYSY 

FSKEAARKVTGWSDSQGKAHYVLSGSWDEQM 

ECSKVMHSSPSSPSSDGKQKTVYQTLSAKLLWK 

KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 

RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 

RRRLEACGPGSSCSSEE 


3647 


A 


46 


5007 


PTGDACVSTSCELASALSHLDASHLTENLPKAAS 

ELGQQPMTELDSSSDLISSPGKKGAAHPDPSKTS 

VDTGQVSRPENPSQPASPRVTKCKARSPVRLPHE 

GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVA 

ALRGAGPGAEGMTPAGAVLPGDPLTSQEQRQGA 

PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 

APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 

SPVTDDDSFIKELDASAARSPSSQTGDSGSQEGSA 

QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 

GAPAYPQWASQPSVLDSINPDKHFTVNKNFLSN 

YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 

DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 

PSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPAS 

AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 

SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 

TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 

NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 

KNGESVLENLHISESQDLDDLLQKPKMIARRPIM 

AWFBCEINKHNQGTHLRSKTEKEQPLMPARSPDS 

KIQMVSSSQKKGVTVPHSPPQPKTNLENKDLSKK 

SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 

APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 

QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glyclne, BHBstidine, 
Msoleucine, K=Lysine, k=Leucine, M~Methionine, 
N=Asparagine, MProline, Q=Glutamine, R«Arginine, SHSerine, 
T=Threonine, V-Valine, W^Tryptophan, Y=Tyrosine, 
X-Unknown, *»Stop codon, /possible nucleotide deletion, 
V=possible nucleotide insertion 










SGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMWSRF 

HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 

PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 

PRPTGEKGGNIMASDRLERTNQLKIVEISAEAVSE 

TVCGNKPAESDRRGGCLAQGNCQEKSE1RLYRQ 

VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 

SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSIPG 

GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 

PPHSLGRSRDSQVPVTSSWPEAKASRGGLPSLA 

NGQGIYSVKPLLDTSRNLPATDEGDIISVQETSCL 

VTDKIKVTRRHYCYEQNWPHESTSFFSVKQRIKS 

FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 

IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 

LPQMAKSPSI3VTTLTISRQNPPETSSKGSDSELKKS 

LGPLGIPTPTMTLASPVKRNKSSVRHTQPSPVSRS 

KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 

EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 

SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 

SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 

EDVCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 

RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 

G1STVLKVLHQAQLHKDALVVIKKGMDQPRPSAR 

QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 

VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 

KGGAAEQAGIIEAGDEILAINGKPLVGLMHFDA 

WNIMKSVPEGPVQLLIRKHRNSS 


3648 


A 


337 


1564 


KSRLSVTLMPVQLSEHPEWNESMHSLRISVGGLP 

VLASMTKAADPRFRPRWKVVLTFFVGAAILWLL 

CSHRPAPGRPPTHNAHNWRLGQAPANWYNDTY 

PLSPPQRTPAGIRYRIAVIADLDTESRAQEENTWF 

TYLKKGYLTFSDSGDKVAVEWDKDHGVLESHL 

AEKGRGMELSDLIVFNGKLYSVDDRTGVVYQIE 

GSKAWWVILSDGDGTVEKGFKAEWLAVKDER 

LYVGGLGKEWTTTTGDVVNENPEWVKVVGYK 

GSVDHENWVSNYNALRAAAGIQPPGYLIHESAC 

WSDTLQRWFFLPRRASQERYSEKDDERKGANLL 

LSASPDFGDIAVSHVGAVYPTHGFSSFKFIPNTDD 

QnVALKSEEDSGRVASYIMAFTLDGRFLLPETKI 

GSVKYEGIEFI 


3649 


A 


1 


775 


PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 

QFKSIQHHLRTAQEHDKRDPVVAYYCRLYAMQ 

TGMKE)SKTPECRKJFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTASLLIDVITWGELTDENVKHRKY 

ARWKATYIHNCLKNGETPQAGPVGIEEDNDIEEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

QIPPGAHAPANTPAEVPHSTGVAK 


3650 


A 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLLLL 

LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 

APRPCFLRDWELQVHFKIHGQGKKNLHGDGLAI 

WYTKDRMQPGPVFGNMDKFVGLGVFVDTYPNE 

EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 

GGCTAIVRNLHYDTFLVIRYVKRHLTIMMDIDGK 

HEWRDCIEVPGVRLPRGYYFGTSiSITGDLSDNHD 

VISLKLFELTVERTPEEEKLHRDVFLPSVDNMKL 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
B>Glutamic Add, ^Phenylalanine, OGlycine, H=Histidine, 

I=ISOlcUCine«. K==l\v«in(L TxzT JMi/nnp MsMothinnin* 

* «wisu».ijic, *v M-ijaiucj junLcuuuej lYx — ir ac lulu nine* 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tfy«>sine, 
X=Un known, *»Stop codon, possible nucleotide deletion, 
\=possib!e nucleotide insertion 










PEMTAPLPPLSGLALFLIVFFSLVFSVFAIVIGIILY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 

KFKLYLTIILILISFTCRFLLNSRVTDAAFNFLLVW 

YYCTLTIRESILINNGSRIKGWWVFHHYVSTFLSG 

VMLTWPDGLMYQKFRNQFLSFSMYQSFVQFLQ 

YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

EWQVLMCGFPFLLLFLGNFFTTLRVVHHKFHSQ 
RHGSKKD 


3652 


A 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQPM 

MQTIGQKYCMDPAVIAGVLSRKSPGDKILVNMG 

DRTSMVQDPGSQAPTSWISESQVFQTTEVLTTRI 

TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 

QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


rVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEWLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 

AFrVLTPQFL SHDKDQLTKELQQHVKS VTAP YKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3654 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEWLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAWGSPDPIRGEWK 

AFTVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3655 


A 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAHINNSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQNISWQRPKDIINNPLFIMDGISPTDICQGILGDC 

WLLAAIGSLTTCPKLLYRVVPRGQSFKKNYAGIF 

HFQIWQFGQWVNVWDDRLPTKNDKLVFVHST 

ERSEFWSALLEKAYAKLSGSYEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL 

MGCSffiVTSDSELESMTDKMLVRGHAYSVTGLQ 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

EWEEVASDIQMQLLHKTEDGEFWMSYQDFLNN 

FTLLEICNLTPDTLSGDYKSYWHTTFYEGSWRTG 

SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 

GNVWCTCLVALMQKNWRHARQQGAQLQTIGF 

VLYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEIF 

TNSREVSSQLRLPPGEYinPSTFEPHRDADFLLRV 

FTEKHSESWELDEVNYAEQLQEEKVSEDDMDQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L°Leutine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










DFLHLFKIVAGEGKEIGVYELQRLLNRMAIKFKS 

FKTKGFGLDACRCMINLMDKDGSGKLGLLEFKI 

LWKKLKKWMDIFRECDQDHSGTLNSYEMRLVIE 

KAGIKLNNKVMQVLVARYADDDLUDFDSFISCF 

LRLKTMFTFFLTMDPKNTGHICLSLEQVLGEGW 

EGICRIAPACPSTPPPPSSDVPGPASCPRLFPPWDL 

LPVSTVAADDHVGIEAL 


3656 


A 


3 


174 


PLCTHYLLPELPEKSSRTSPRSRPGNMLSGDPHLP 
QPLCHCLDHCPCCFSGKRLVA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYIKSPAPCQ 

TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 

CSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 

GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 

GEPMKSRSPALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPEDVGCQPVAEANAASMCLLANVAHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCHIPGNIGIC 

GAYGKNTLNGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRTIE 

ELQQKILCSKAENARLIVQIDNAKLAADDFRIKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVKILRSQLGEKFRIEL 

DIEPTIDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 


710 


CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNT 

SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKD 

LTKPVVTISDEPDILYKRLSVLVKGHDKAVLDSY 

EYFAVLAAKELGISIKVHEPPRKIERFTLLQSVHI 

YKKHRVQYEMRTLYRCLELEHLTGSTADVYLEY 

IQRNLPEGVAMEVTKFCFFDFLDTIRTVTRTHQGA 

NLGNTIRRKRRKQVIKPQGGHFCLNLK 


3661 


A 


2 


370 


DVSVAASEPTVYRNPTKMSCQQNQQQCQPPPKC 
PIPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPHPNPQKMLKKPLSAVTWLCIFIVAFVSHP 

AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 

VANLSSLLSELNKKQERDWVSWMQVMELESN 

SKRMESRLTDAESKYSEMNNQIDIMQLQAAQTV 

TQTSAGKETSPLRERGVPPHLQHCFYIPPDDFLGS 

PELEVFCDMETSGGGWTIIQRRKSGLVSFYRDW 

KQYKQGFGSIRGDFWLGNEHIHRLSRQPTRLRVE 

MEDWEGNLRYAEYSHFVLGNELNSYRLFLGNY 

TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 

QLPJCGGYWYNCCTDSNLNGVYYRLGEHNKHLD 

GITWYGWHGSTYSLKRVEMKIRPEDFKP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, OGtydne, H=Hbtidine, 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparaglne, P=Proltae, Q=Glutamine, R-Arginine, S°Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X-UnknowD, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion > 


3663 


A 


64 


1456 


LSSAKETLAQMYNTVWNMEDLDLEYAKTDINC 

GTDLMFYIEMDPPALPPKPPKPTTVANNGMNNN 

MSLQDAEWYWGDISREEVNEKLRDTADGTFLV 

RDASTKMHGDYTLTLRKGGNNKLIKIFHPJDGKY 

GFSDPLTFSSVVELINHYRNESLAQYNPKLDVKL 

LYPVSKYQQDQWKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTAIEAFNETIK 

EFEEQCQTQERYSKEYIEKFKREGNEKEIQRIMHN 

YDKLKSRISEIIDSRRRLEEDLKKQAAEYREIDKR 

MNSIKPDLIQLRKTRDQYLMWLTQKGVRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

o ox rr» x tt^ a ttvtt t t» /-»rr-T»rN^T»rrr * mrrtfivAr./->ir a yi 

SVWDGEVKHCVINKTATGYGFAEPYNLYSSLK 
ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWWSVPHISARSCPDPLLS 
RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 
QVDVPTLTGAFGILAAHVPTLQVLRPGLWVHA 
EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 
MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 
1EANEALVKALE 


3665 


A 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 

RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

HNCKKVSNEEKPKVAIGEECRADEQAFLVALYK 

YMKERKTPIERIPYLGFKQINLWTMFQAAQKLG 

GYETITARRQWKHIYDELGGNPGSTSAArCTRR 

HYERLILPYERFIKGEEDKPLPPIKPRKQENSSQE 

NENKTKVSGTKRKHEIPKSKKEKENAPKPQDAA 

EVSSEQEKEQETLISQKSIPEPLPAADMKKKIEGY 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTrPVLWGCFLLWNLYVSSSQTIYPGI 

KARITQRALDYGVQAGMKMIEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSN1KISAFSFPNTSLAF 

VPGVGIKALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEBCPILKNLNEMLCPIIASEVKALNANLSTLE 

VXTKIDNYTLLDYSLISSPEITENYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLYIGIAEYFFKS 

ASFAHFTAGVFNVTLSTEEISNHFVQNSQGLGNV 

LSRIAEIYILSQPFMVRIMATEPPIINLQPGNFrLDI 

PASIMMLTQPKNSTVETIVSMDFVASTSVGLVIL 

GQRLVCSLSLNRFRLALPESNRSNIEVLRFENILSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSDIEV 

LEGFLLISTDLKYETSSKQQPSFHVWEGLNLISRQ 

WRGKSAP 


3667 


A 


1 


181 


FRGRLGSGRNGGGSMNAPPAFESFLLFEGEKITIN 
KDTKVPNACLFTINKEDHTLGNIIK 


3668 


A 


212 


431 


VAGEAVPFFPMMYSEPLKPSYLALVLWYFLLTG 
YCITKPEVIFKIEQGEEPWILEKGFPSQCHPAKYL 
WCLHD 


3669 


A 


458 


1056 


FSGVCFAGIAGSMATLLHDAVMNPAEWKQRLQ 
MYNSQHRSAISCIRTVWRTEGLGAFYRSYTTQLT 
MNIPFQSIHFITYEFLQEQVNPHRTYNPQSHnSGG 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleuclne, K=Lysine, L=Leucine, M°Methlonlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonioe, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LAGALAAAATTPLDVCKTLLNTQENVALSLANIS 
GRLSGMANAFRTVYQLNGLAGYFKGIQARVIYQ 
MPSTAISWSVYEFFKYFLTKRQLENRAPY 


3670 


A 


145 


298 


RNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


ELKVAKKERTMSSLPVPYKLPVSLSVGSCVUKGT 

PIHSFINDPQLQVDFYTDMDEDSDIAFRFRVHFG 

NHVVMNRREFGIWMLEETTDYVPFEDGKQFELC 

IYVHYNEYEIKVNGHTHLRALSHRIPPSFVEDGC 

KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

VILRDKIRFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSVRQLALLHFRNAITLSVKLED 

AL ARAHARVPPAIV QMLLVLQG VHESRG VTEDY 

LRLETLVQKWSPYLGTYGLHSSEGPFTHSCILEK 

RLLRRSRSGDVLAKNPVVRSKSYNTPLLNPVQE 

HEAEGAAAGGTSIRRHSVSEMTSCPEPQGFSDPP 

GQGPTGTFRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMNNVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3674 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENBEDIPKEVLMDC 

AHLVKANSIQGCKMN1WNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKJVTVEBCKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3675 


A 


921 


1321 


VTLAKMRVfflSSCLKVQEQMANCPKFVPWPTS 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRVVCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMSRYTRK^WQSLELKGITKHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAE>ELLYEQKLSVHTKSLQEECQQWT 

ASFPHLRILGRQIITPSEGYRLYPRSPSAVSASYET 

TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 

FCSMERDEEDSirVSEGIEEEYLAFDHIDIEEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKEDVLAYVFD 

SVWCKWSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVLSELHPLVLPRVPQSKVLYITSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

DLDDKLLMRPGSSTILSTRNWPNRAVEFSTSSLS 

YTVQSTRRRMPPPRTLHPISTSHSCAETPRSVEEIL 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msolencine, K=Lysine, L=Leudne, M=Methionine, • 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Sertne, 
T=Tbreonine, V=Valine, W=Tryptopban, Y=Tyrostae, 
X=Unkno\vn, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










RGARVPVAPDSLSSPSPTPLSRNNLLPPIGTAEVE 

HVSTVGPQRQMKPHGDSSRAQSAWDEPNYQQ 

PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 

HQARPGRGSAGPQLHGSTKSQSGGRPVSRTRQG 

P 


3677 


A 


246 


757 


MRLQGAEFVLLPHLGPILVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAIYSWGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VHNPGLALLHLLLLYGLVVSTALIWHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRDSLCPVHQPQPT 

EKSD 




A 


OA 


1 fAO 
1JUO 


ixvjivrtcr r i^hiviavj i iNfti,jL,ivjLL.JHNriiJUKr LJt^SS Y 1 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDIPRSVQNFRFFASSSLHHTSE 

CTQMDHLGCMHYTVRAPVGVAGLISPWNLPLY 

LLTWKIAPAMAAGNTVIAKPSELTSVTAWMLCK 

LLDKAGVPPGWNTVFGTGPRVGEALVSHPEVPL 

ISFTGSQPTAERITQLSAPHCKKLSLELGGKNPAH 

FEDANLDECIPATVRSSFANQGEICLCTSRIFVQK 

SIYSEFLKRFVEATRKWKVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEIFGPVTCV 

VPFDSEEEVIERANNVKYGLAATVWSSNVGRVH 

RVAKKLQSGLVWTNCWLERELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKTITVKH 


3679 


A 


1862 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEIEAIINSLP 

TKKIPGPDRFTAKFYQRYKEELSNLIHYLGLSHH 

LLALNFIIVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSWYIHGGGWALASAKIRY 

YDELCTAMAEELNAVIVSDEYRLVPKVYFPEQIH 

DVVRATKYFLKPEVLQKYMVDPGRICISGDSAG 

GNLAAALGQQFTQDASLKNKLBa.QALIYPVLQA 

LDFNTPSYQQNVNTPILPRYVMVKYWVDYFKG 

>TVl)FVQAMrVNNHTSLDVEEAAAVRARLNWTS i 

LLPASFTKNYKPWQTTGNAPJVQELPQLLDARS 

APLIADQAVLQLLPKTYILTCEHDVLRDDGIMYA 

KRLESAGVEVTLDHFEDGFHGCMIFTSWPTNFSV 

GIRTRNSYIKWLDQNL 


3680 


A 


249 


2146 


RSWGAPWFWRMRLLRRRHMPLRLAMVGCAFV 

LFLFLLHRDVSSREEATEKPWLKSLVSRKDHVLD 

LMLEAMNNLRDSMPKLQIRAPEAQQTLFSINQSC 

LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 

SKWTPLETQEKEEGYKKHCFNAFASDRISLQRSL 

GPDTRPPECVDQKFRRCPPLATTSVnVFHNEAWS 

TLLRTVYSVLHTTPAILLKEIILVDDASTEEHLKE 

KLEQYVKQLQVVRWRQEERKGLITARLLGASV 

AQAEVLTFLDAHCECFHGWLEPLLARIAEDKTV 

WSPDrVTIDLNTFEFAKPVQRGRVHSRGNFDWS 

LTFGWETLPPHEKQRRKDETYPIKSPTFAGGLFSI 

SKSYFEHIGTYDNQMEIWGGENVEMSFRVWQC 

GGQLEIIPCSVVGHVFRTKSPHTFPKGTSVIARNQ 

VRLAEVWMDSYKKIFYRRNLQAAKMAQEKSFG 

DISEPvLQLREQLHCHNFSWYLHNVYPEMFVPDL 



» 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=<21utamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaglne, P=ProIine, Q=Glutamine, R=Arglnine, S=Serine, 
Threonine, V-Valine, W=Tryptophan, y=Tyrosine, 
X<=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










TPTFYGAIKmGTNQCLDVGENNRGGKPLIMYS 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHVSKG 
ALGLGSCHFTGKNSQVPKDEEWELAQDQLIRNS 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMIDELN 

KQVSELSQLYKEAQAELEDYRKRKSLEDVTAEY 

IHKAEHEKLMQLTNVSRAKAEDALSEMKSQYSK 

VLlffiLTQLKQLVDAQK^SVSITEHLQVITTLRT 

AAKEMEEKISNLKEHLASKEVEVAKLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 

ESVKEKEKVHSEVVQIRSEVSQVKREKENIQTLL 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 

LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 

SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 

VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 

KNQSQKK 


3682 


A 


447 


1024 


AQALTAGRQLALAAPFIAPISPISLPRLNPPSQSW 

NSTPFFKVKLPPQKEVITSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 

QSPEAVRAVGKLSYNQLAVGEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 ' 


LEIKQEEKFVGQCIKEELMHGECVKEEKDFLKKE 

IVDDTKVKEEPPINHPVGCKRKLAMSRCETCGTE 

EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

DAFLKRPISNKYMYFMKNRARRQGINLKLLPNG 

FTKRKENSTFFDKKKQQFCWHVKLQFPQSQA\ST 

*KKRVPDDKTINEILKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYELDPYKSLLD 

NLRNKVIIEYPTLHVVLKGSNNDMKVLHQVKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RHAGPPET/PVTLPSSWPWSSPWERQCPMH\L*AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAW 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDGSH*HHCAAHRRPVTRRQAAH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

♦GGDLTPVPDGPHDCPRDVQGIPGAGGGSQLAPC 

CPPFPAAPVSVQGTQGLGPKNVLH*QWEGIRWQ 

KEPE/PGPPPEVELKRGAKCRIGDHGLGAVLGQG 

EYAS*SPSIPW*ASSSACPPLHPTP/TVYTQSPAAA 

PGWTRPPSP/PPPGLYPGP/PASHAPGVRGGISHQL 

YSLP*LCRECCSCP/PPPPAHGGRCPSLLPPEALAK 

LLL 


3685 


A 


101 


438 


AWVLQCKINTELQTEVVMLKSMVLWLGEQVQS 
LQLQQQLHCHFNHTHICVTNLEYMKEYPWDLV 
KAHLQGASTSNITFDIGELQKKMLDLNKQTQEFQ 

"DOT * A "\17TT:T7i^^OT t? 

r£>L*AW 1EFQQGLE 


3686 


A 


105 


845 


VSDWKNQLVEVQCRQDGCDAVENVHQMFMF 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPSADMLVHDFDDERTLEEEEMMEGETNFSSEI 
EDLAREGDMPIHELLSLYGYGSTVRLPEEDEEEE 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucieouue 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 

iucauuu 

corresponding 
to last amino 
acid residue of 
peptide 


Amino acid sequence (A<=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=PhenyIalanine, G=Glycine, H=Histidine, 

t UUICUCJUC, IV— Li/MUC, 1j — UUuDCj IVi— lviciDiouinc, 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Th reoni ne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EEEEEGEDDEDADNDDNSGCSGENKEENIKDSS 
GQEDETQSSNDDPSQSVASQDAQEDRPRRCKYF 
DTNSEVEEESEEDEDYIP/SnSFFQSSDGPSSSSSE 
DWKKEIMVGS 


3687 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADIISTVEFN 

HTGELLATGDKGGRVWQREPESKNAPHSQGE 

YDVYSTFQSHEPEFDYLKSLEBEEKINKIKWLPQQ 

NAAHSLLSTNDKHKLWKITERDKRPEGYNLKDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRPvEFA 

NGHTYHINSISVNSDCETYMSADDLRINLWHLAI 

TDRSFTPVNTVDIKPANMEDLTEVITASEFHPHHC 

NLh'V YSSSKGSLKLCDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEnS\SVSDVKFSHSDRYMLTR\DYLT 

VKVWDLNMEARPDBTYQVHDYLRSKLCSLYEND 

CITOKFECAWGSDR/nMTGAYNNFFRMFDRNT 

KRDVTLEASRGSSKPRAVL 


3688 


A 


1 


401 


KKVPGRLSEMSFSLNFTLPANTTSSPVTOCGPSL 
GLAAGffLLVATALLVALLFTLIHRRRSSIEAMEE 
SDRPCEISEIDDNPKISENPRRSPTHEKNTMGAQE 
AHIYVKTVAGSEEPVHDRYRPTIEMERRR 


3689 


A 


698 


889 


GRVLVHCAMGVSRSATLVLAFLMIYENMTLVEA 
IPDGAGPPQISALTQAFVRQLQVLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3691 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 


PLVRRLLRQTLRRVGGARAVREAVMRAVLTWR 

DKAEHCINDIAFKPDGTQLILAAGSRLLVYDTSD 

GTLLQPLKGHKDTVYCVAYAKDGKRFASGSAD 

KSVnWTSKLEGILKYTHNDAIQCVSYNPITHQLA 

SCSSSDFGLWSPEQKSVSKHKSSSBaiCCSWTNDG 

QYLAiGMFNGnSIRNKNGEEKVKIERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIQ 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDILAVADWGVQKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYWGGCQDGTI 

SFYQLIFSTVHGLYKDRYAYRDSMTDVIVQHLIT 

EQKVRKCKELVKKIAIYRNRLAIQLPEKILIYELY 

SEDLSDMHYRVKEKIIKKFECNLLVVCANHIILC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILKIFVDNLFAIVLLKQATAV 

RCLDMSASRKKLAVVDENDTCLVYDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFVVGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRKLFKEAYQIACLGVTDTDWRELA 

MEALEGLDFETAKKERKKRGETNNDLFLADVFS 

YQGKFHEAAKLYKRSGHENLALEMYTDLCMFE 

YAKDFLGSGDPKETKMLITKQADWARNIKEPKA 

AVEMYISAGEHVKAIEICGDHGWVDMLIDIARK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKSLVQLHVETQRWDEAFALGEKHPEFKDDIY 

MPYAQWLAENDRFEEAQKAFUKAGRQREAVQV 

LEQLTNNAVAESRFNDAAYYYWMLSMQCLDIA 

QDPAQKD 


3693 


A 


3 


1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTIHG 
GWRHHRDHTAIDEWDFNPSKFLIYTCLLLFSVLL 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 
beginning 

UUuCUUUC 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

InrnHnn 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
^Glutamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
InTenlpnrinp K=T vein? T ^Leucine. M— Methionine 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










PLRLDGIIQWSYWAVFAPIWLWKLLWAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGIHLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AACVWGFRHDRSLELEILCSVNILQFIFIALKLDRI 

IHWPWLWFVPLWILMSFLCLWLYYIVWSLLFL 

RSLDWAEQRRTHVTMAISWITIVVPLLTFEVLL 

VHRLDGHNTFSWSffVPLWI^LLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENDCSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALWEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
H\GGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


VWL*TLS*HTCALMTVCRSCLVKYLEENNTCPT 
CRTVIHQSHPLQYTGHDRTMQDIVYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETCSAKQHLDS 
HRNGETKADDSSNKEAAE 


3698 


A 


1 


572 


KQCGIPHEWRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 

imnRGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKKEDGEGNVWIAKSSAGAKVWVQW*M 

TDLEEEIDIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 

HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 

PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 

GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 

AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

KMHFVPWLARPIFPPWDRGYKDPRFYRSPPLHE 

HPLYKDQACYIFHHRCRLLEGVKQALWLTKTKL 

IEGLPEKVLSLVDDPRNHIENQDECVLNVISHARL 

WQTTEEIPKRETYCPVrVDNLIQLCBCSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKNHVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKME.FAFGSALAQARLLYGNDAKV 

LEQPVWQSVGTDGRVFHFLVFQLNTTDLDSNE 

GVKNLAWVDSDQLLYQHFWCLPVIKKRVVVEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDVIKIRFQLQHERLSRSDPSAK 
YHGILQASRQILQEEGPTAFWKGHVPAQILSIGY 
GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEIFQEDTVRSPFLYNKDVNGK 
VVLWKGDVALLNCTATVNTSNESLTDKNPVSESI 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFIIHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 
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SEQID 
NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tl\ fii*st ominn 

w ursi ttuiinu 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=PhenylaIanine, G=GJycfoe, H=Hi$tidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GLutamine, R-Arginine, S=Serine, 
^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










KEQSMSSVGFCVINSAKRGYPLKDATHIALRTVR 
RFLEIHGETBEKW 


3703 


A 


128 


1255 


SLGPSPKSATIPCCGDTMAPEEDAGGEALGGSFW 

EAGNYRRTVQRVEDGHRLCGDLVSCFQERARIE 

KAYAQQLADWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVEASKKSYHAARKDEKTAQTRESHAKADSA 

VSQEQLRKLQERVERCAKEAEKTKAQYEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGBEAASDE 

EDLRWWRSTHGPGMAMNWPQFEEWSLDTQRTI 

SRKEKGGRSPDEVTLTSIVPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 

WLNIKECSVGEHTFEDLGLCPGRNQREKKRSYK 

DFLREEEKIAAQVRNSSKKKLKDSE 


3705 


A 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLPJ 

DVSRKKKILKAYDEDEDEDLYPDIHPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLANMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAIC 

VVCRESRSHKQHSVLPLEEWQEYKAKLQGHVE 

PLRKHLEAVQKMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAGAAASRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDIKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDAIVRKMSRMFCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204 


1996 


SRERQTTWMDHNFAPAPPEMQSHGAPGPGTSFS 

HSHVLGRPIRPSRLPGGGSPLTPVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETGIALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRVSSPGSPPVTLVPGGRVH 

SEGPGNPGLTKSNRMLATEKPLVSSYLALPFQSR 

LAQSAPVLAEPGSLGQGHLVSVTDHMPTRASPG 

KGKPRARGIPRPRGRLQRANTTVNLTAMDTRTD 

AARHLATMATNRPSLAINLATPNTSQLDTGTEFP 

ALDIKLGTARDLSSVGTVKSGKTVNLATAGTEKP 

GTAMNLTTVGTTKPGMVMDLIASEPDKLGKAM 

ATRSTAKPDMTTEGIAMDSATSDPVKPDTITATV 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSVVPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPASLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSINSNLLGYIGIDTIIEQMRKKTMKTGFDFNIM 

WGTEGCGAAAGLVAGSTKDPISFPQ 


3707 


A 


3 


549 


SSSISRDFLGQAACASGTMLRWLRDFVLPTAACQ" 

DAEQPMRYETLFQALDRNGDGVVDIGELQEGLR 

NLGIPLGQDAEEKIFTTGDVNKDGKLDFEEFMKY 

LlOJHEKKMBQ^AFKSLDKNNlXjKlEASErVQSLQ 

TLGLTISEQQAELILQSIDVDGTMTVDWNEWRD 

YFLFNPVTDIEEIIR 


3708 


A 


1 


1866 


EFRGAGRANMLAPRGAAVLLLHLVLQRWLAAG ' 
AQATPQVFDLLPSSSQRLNPGALLPVLTDPALND 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Asportic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R°Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LYVISTFKLQTKSSATIFGLYSSTDNSKYFBFTVM 

GRLSKAILRYLKNDGKVHLVVFNNLQLADGRRH 

RILLRLSNLQRGAGSLELYLDCIQVDSVHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLVVRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNTITECQAC 

GPLKFQSPTPSTWPPASPAPPTRPPRRCPSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDIDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQIRGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGY1CGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGDACDEDADGDGILNEQDNCVLIHNV 

DQRNSDKDIFGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNDLDNCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNYIY 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKKENKSLKRDTKAIIDTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 

EFELRPQVFSIRG 


3711 


A 


3 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRSIHVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKLKNKRRRSLARPHDFFDAQTLDAIR 
HRAICFNLSAHIESLGKGHSVVFHSTVSILLFFQIK 
YKTLQKNISTIISKSLKI 


3712 


A 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRIEEACEMYTRAANMFKMAKNWSAA 
GNAFCQAAKLHMQLQSKHDSATSFVDAGNAYK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 

• 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 

SVSLSPRRSRLLVLRCGLRRNPERPSSSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 

LWAAALGHVVSGKVMSRRAPGSRLSSGGGGGG 

TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 

FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 

YLLRRITRENDRDRRLATVKQLKEFIQQPENKLV 

LVKQLDILAAVHDVLNER 


3714 


A 


237 


458 


IFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 
QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 
DIGFKL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 

EAWLFTQALKLNPQDHRLFGNRSFCHERLGQP 

AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 

RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 

QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Gluta mic Add, ^Phenylalanine, G=Glycine, ENHistidine, 
Msoleudne, K-Lysine, L=Leudne, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, ' 
T=Threonine, V=ValIne, W=Try ptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nudeotide insertion 










PRSTALRSPGLSPLLH 


3716 


A 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAMDS 

VPLISPLDISQLQPPLPDQWIKTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 

RKRRRPGLGALAAGVPAMAESVERLQQRVQELE 

RELAQERSLQVPRSGDGGGGRVRIEKMSSEWD 

SNPYSRLMALKRMGIVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDIKKSYRKLALKYHPDKNPD 

NPEAADKFKEINNAHAILTDATKRNIYDKYGSLG 

LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 

VSPEDLEAQLQSDEREATDTPIVIQPASATEP 


3719 


A 


2 


2173 


SGGVRMGSRADGPRTSGHVTGKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSWDPLSSVLDGTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSWG 

SDFEPWTNKRGEILARYTTTEKLSINLFMGSEKG 

KAGTATLAMSEKVRTRLEELDDFEEGSQKELLN 

LTQQDYVNRIEELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFKIASIRELIPRFYVEASELKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVQN 

QLWQGVELPSYLPLYPPAMDWIFQCISYHAPEA 

LLTEMMERCKKLGNNALLLNSVMSAFRAEFIAT 

RSMDFIGMIKECDESGFPKHLLFRSLGLNLALAD 

PPESDRLQILNEAWKVITKLKNPQDYINCAEVWV 

EYTCKHFTKREVNTVLADVIKHMTPDRAFEDSY 

PQLQLHKKVLVHFHDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKCI\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNALTLEDEKRMLSYLINGFIKMVSF 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

LAMETRKVMKGNHSRKTAAFVRSWGAYWFITIP 

SLAGIFTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSFYISKTYCSWFSNLISGSL 
ADFNSKGTRDYSPRQMAVRE/KVFDVI1RCFKRH 
GAEVIDTPVFELKVRNGQEETTW ! 


3721 


A 


2 


310 


PSCLTCVGHCSIGGSCTMIGIMMPECHCSLHMTG 
PRCEEHVFELQQPGHIASILIPLLVLLLLALVAGVV 
FWHKRRVQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


3722 


A 


75 


722 


MELVAGCYEQVLFGFAVHPEPEACGDHEQWTL 

VADFTHHAHTASLSAVAVNSRFVVTGSKDETIHI 

YDMKKKIEHGALVHHSGTITCLKFYGNRHLISGA 

EDGLICIWDAKKWECLKSIKAHKGQVTFLSIHPS 

GKLALSVGTDKTLRTWNLVEGRSAFIKNIKQNA 

nivnw aPKubQ Y V VUQNKlJjlYQLDTASISGTITN 

EKRISSVKFLSES 


3723 


A 


110 


316 


MELSDNRRSGGLEGLAEKCPNLTYLNLSGNKIK 
DLSTVEALVSGTVLSLDLLFLVKFSEICLCLLISI 


3724 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine,H°Histidine, 
Msoleucine, KHLysine, IHLeucine, M=Methionine, 
N=Asparagine, IMProline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=»Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 

VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 

FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 

GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 

DG 


3726 


A 


1 


433 


SSDDRSLFRKLKLNYA1FDEGHMLKNMGSIRYQ 

HLMTINANNRLLLTGTPVQNNLLELMSLLNFVM 

PHMFSSSTSEIRRMFSSKTKSADEQSIYEKERIAH 

AKQIIKPFD.RRVKEEVLKQLPPKKDR1ELCAMSE 

KQEQLYLG 


3727 


A 


6 


383 


RIPRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSRIDLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRHIKTGEPFVFNYREHLHRWNQKRY 
EALGEIITKYVYELLEKDCNSKKVS 


3728 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTA 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQ3PEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFDCTIDD 

RK 


3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSK!SiS \L>I Vao VKJ<rMolJro WNKK 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAKRTSPSDGAMANYEST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

IUVAUVU 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GJutamfc Acid, F=PhenyIaJanine, OGlydne, H=Histidine, 
i JMiicuunC) iv Lysine, ij— jLcucmc, jvi=ivietnionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V-Valin*, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

PvKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQDPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEF1KTIDD 

RK 


3730 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHffiAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHSATPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA I 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTA 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKJREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAffiRSVMNRIFKLAFYPNQDGDELR 

DQVLHEHIQRLSKWTANHRALQIPEVYLREAP 

WPSAQSE1RTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEF1KTIDD 

RK 


3731 


A 


1 


1305 


VNTAMHEAKLMEECDELVEIIQQRKQMIAVKIK 

ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 

ILKENDQARFLQSAKNIAERVAMATASSQVLIPDI 

NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSIR 

EELCTASHDTITVHWISDDEFSISSYELQYTEFTGQ 

ANFISLYNSVDSWMVPNIKQNHYTVHGLQSGTR 

YIFIVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 

HKKLKISMXjLQMEKDESSLKKSHTPERFSGTGC 

YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 

PKNEWIGKNASSWVFSRCNSNFVVRHNNKEML 

VDVPPHLKRLGVLLDYDNY/NMLSFYDPANSLVH 

LHTFDVTFULPVCPTFT1WNKSLMILSGLPAPDFI 

DYPERQECNCRPQESPYVSGMKTCH 


3732 


A 


127 


2832 


LGQRLSLVPRPSLKRRLGKRLSLGLRERMMSLW 
WS/GPKVRTQATTGARPKTETKSVPAARPKTEAQ 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKAffGARPKDEAQAWAQS 
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SEQfl) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, KhHistidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, ^Proline, Q=Glutamine, R=Arginine, S^Serine, 
T«Threonine, V=VaIine, W=Tryptophan, Y»Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


• 








EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACL WIEN* SMWM/PETFPGTQGQKGIQPWFG 

PGEETNMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

NPRSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWVLPGEEAl^SGTETKKILILPWKLRA 

QKDVDSDRVKQEPRFEEEVnGSWFWAEKEASLE 

GGASAICESEPGTEEGAIGGSAYWAEEKSSLGAV 

AREEAKPESEEEAEFGSWFWDRDEACFDLNPCPV 

YKVSDRFRD AAEELNAS SRPQTWDE VTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

K1RDPFIHEISKIAMGMRSASQFTRDFIRDSGVVS 

LIETLLNYPSSRVRTSFLENMIHMAPPYPNLNMIE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHmiAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFNIEETN 

DNIQIVIKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTTAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADGIPEGW 


3733 


A 


2 


3274 


DVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHC 

FYEVEVAILPDEIFRLVKIRFLIEDINDNAPLFPAT 

VTOISIPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNIFGLDVBETPGGDBCMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTAELQVSVTDTNDN 

HPVFKETEIEVSIPENAPVGTSVTQLHATDADIGE 

NAKIHFSFSNLVSNIARRLFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDNVPSIDIRYIVNPVNDTVVLSENIPLNTK1ALIT 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYAIKLLA\ADAGKPPLNQSAM 

LFIKVKDENDNAPVFTQSFVTVSIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLTVVKKLDREKEDKYLFTILAKDNGVPPLTS 

NVTVFV SIIDQNDNSPVFTHNEYNF YWENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVIRPNISFDREKQESYTFYVKLAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTVVFQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FAIDQETGMTLMEKCDVTOLGLHRVLVKANDL 

GQPDSLFSVVIVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSPTSDYVKILVAAVAGTITV 

WVIFITAVVRCRQAPHLKAAQKNMQNSEWATP 

NPENRQMIMMKKKKKKK^ 

TKADDVDSDGNRVTLDLPIDLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHHUQELPLDNTFVACDSISNCSSSSSDPYSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAI 

LTSSLMELLLCLMVAAFLPLELRPLGQQNVMSW 

EQEAKILLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPIPVRPFTILSIQ 

LLQDDGEHCGTKQGFQPAVQLGLLPHKTLK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutemic Acid, F=Phenyialanine, G=Gfycine, H=Histidine, 
I=IsoIeudne, K=Lysine, LHLeudne, M=Methionine, 
N=«Asparagine, P=Proline, Q=Glutamine, R^Arginme, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y==Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 


3734 


A 


1 


840 


GTRPGHLPAPSDGFCV/rIL*SlPSWGSF*GESL/EM 
QLITSLGLQEFDIARNVLELIYAQTLVWIGIFFCPL 
LPFIQMIMLFIMFYSKMSLMMNFQPPSKAWRAS 
QMMTFFIF^ 

GPFRGLPLFfflSIYSWTOTLSTRPGYLWVVWIYRN 

LIGSVHFFFILTLIVLUTYLYWQITEGRKIMIRLLH 

EQHNEGKDKMFLffiKLIKLQDMEKKANPSSLVLE 

RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 

A 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCVIFSHFPFIFN 
NLSKIKLLHTDTLLKIESKKHKAYLRSAAIEEERE 
SEFALKfxrDLi v KKNiiLlED VLJNJ QLSQFENEDL 
RKELWVSFSGEIGYDLGGSA^KKEIFYCLFAEMIQ 
PEYGMFMY 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAVVQLPKNGPIYDWWNSSSTEFCA 

VYGFMPAKATIFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQI*^ 

SKPVASDSTYFAWCPDGEHILTATCAPRLRVNN 

GYKIWHYTGSELHKYDVPSNAELWQVSWQPFLD 

GIFPAKTITYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSKLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEIDKKIKNLKKKLKAIEQLKEQAA 

TGKQLEKNQLEKIQKETALLQELEDLELGI 


3737 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 

EILPEPGSETPTVASEALAELLHGALLRRGPEMG 

YLPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLC 

NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 

YPGYGDBIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVTYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKR1LLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGG>JLAL 

AILLPLGLVTVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3738 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide , 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glyclne, H=Histidine, 
Msoleueine, K=Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=UDknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVTEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3739 


A 


734 


445 


LLEPEPAEEYTEQSEVEST/EGMILI*CCLYFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY 


3740 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDL VFILDG S Y S VGPENFEIVKK WL VNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESBLYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAWLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKPaUQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILT1DG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEEPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL. 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARDPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPHIVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNLIRNHTGSLAVANNNPTITVADSLSCPVM 

QNVQPPKSSPWSTVLSGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEEAGVDSSSTTSSASPMPNS 

YDALEGGSYPDMLSSSASSPAPDPAPEPDPASAP 

APASAJPAPVVPQPSKMAKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Add, 
E=Glatamic Acid, ^Phenylalanine, G=Glycine, H=HIstidine, 
I=TsoIeucine. K=T/viin^ T^T^nrinp ltf=lVf<»ttiinnln» 

N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X~Unknown, *«Stop codon, A=possiMe nucleotide deletion, 
V=possible nucleotide insertion 










IGGLSLQSSPQPESLRPVNLTQERNILPMTPVWAP 

VPNLNADLKKLNCSPDSFRCTLTNPQTQALLNK 

AKLPLGLLLHPFRDLTQLPVITSNTIVRCRSCRTYI 

NP\FVSFIDQRR* KCNLC YRVND VPEEFMYNPLT 

RSYGEPHKRPEVQNS\TVEFIASSDYMLRPPQPAV 

YLFVLDVSHNAVEAGYLTI/LWCQSLLEVNLDKLP 

G\DSRT\RIGFMTFD\STYSFLQFTQEGLSQPQMLI 

VSDIDDVFLPTPDSLLVNLYESKELIKDLLNALPN 

MFTNTRETHSALGPALQAAFKLMSPTGGRVSVF 

QTQLPSLGAGLLQSREDPNQRSSTKVVQHLGPAT 

DFYKKLALDCSGQQTAVDLFLLSSQYSDLASLA 

UMSKYS ACiCl Y Y YPSFHYTHNPSQAEKLQKDLK 

RYLTRKIGFEAVMRIRCTKGLSMHTFHGNFFVRS 

TDLLSLANINPDAGFAVQLSIEESLTDTSLVCFQT 

ALLYTSSKGERRIRVHTLCLPWSSLSDVYAGVD 

VQAAICLLANMAVDRSVSSSLSDARDALVNAW 

DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 

LKQKAFRTGTSTRLDDRVYAMCQIKSQPLVHLM 

KMIHPNLYRIDRLTDEGAVHVNDRIVPQPPLQKL 

SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 

DVLGYTNFASBPQKMTHLPELDTLSSERARSFIT 

WLRDSRPLSPILHIVKDESPAKAEFFQHLIEDRTE 

AAFSYYEFLLHVQQQICK 


3742 


A 


934 


68 


SMLASQGVLLHPYGVPMIVPAAPYLPGLIQGNQE 

AAAAPDTMAQPYASAQFAPPQNGEPAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFR\FRDPDLRQMF\GQFGKILD 

VEIIFNERGSKGFGFVTFENSADADRAREKVLHGT 

VV\EGRKI\EVN\NATARVMTNKKTVNPYTNGWK 

LNPVVGAVYSPEFYAGTVLLCQANQEGSSMYSA 

PSTDFRGAKLHTSRPLLSGS ! 


3743 


A 


3 


1456 


QFQQAWMQNKVPEPAPNEVLNDRXEDIKLEEKK 

KTQAEIEQEMATLQYTNPQLLEQLKIERLAQKQV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQEPQGF/PTA 

PSISADANEHGS\KGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGHIGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 

QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 

GAQGRDPPLNPGQGPGPNKVS/ERGAPPRHEGRA 

PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


PLTGRKCPGWTHSGSRRSPRIAEEVPGFPKRAEA 

SRQFSETADRLELLRRAVMAAARATTPADGEEP 

APEAEALAAARERSSRFLSGLELVKQGAEARVFR 

GRFQGRAAVIKHRFPKGYRHPALEARLGRRRTV 

QEARALLRCRRAGISAPWFFVDYASNCLYMEEI 

EGSVTVRD\IFSPLWRLKKTPQGLSNLAKTIGQVL 

ARMHDEDLfflGDLTTSNMLLKPPLEQLNIVLIDF 

GLSFISALPEDKGVDLYVLEKAFLSTHPNTETVFE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

UKIU icalUUC 01 

peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=BQstidine, 
I=Isoleucioe, K=Lysine, L^Leucine, M-Methionine, 
N»Asparagine, PHProIine, Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

Y — I Inlrn/Mxm *afitnn rctriAn /snncslhlp niii*lpntiHp fl*l«#lnn 
A— UIl KnOWH, "OlOJ* CUUUII, /- fiuaaiuic uuucuuuc UCIClIOII, 

V=possibIe nucleotide insertion 










AFLKSYSTSSKKARPVLKKLDEVRLRGKKRSMV 
G 


3745 


A 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTIJNLLWLA 

LACSPVHTTLSKSDAKKAASKTLLEKSQFSDKPV 

QDRGLWTDLKAESWLEHRSYCSAKARDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 

QLKRRGREMFEVTGLHDVIXJGWMRAVRKHAK 

GL\P*CLGSCLRTGLTMSG/YVLDSEDEffiELSKT 

WQVAKNQHFDGFWEVWNQLLSQKRVGLIHM 

LTHLAEALHQARLLALLVIPPAITPGTDQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQVLDPKSKWRSKILLGLNFYGMDYA 

TSKDAREPWGARYIQTLKDHRPRMVWDSQVSE 

HFFEYKKSRSGRHVVFYPTLKSLQVRLELARELG 

VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 


3746 


A 


1 


898 


IDRAAECRTKPLPMAVSIRGNADSIVACLVLMVL 

YLKKRLVACAAVFYGFAVHMKIYPETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLGIA 

AFLPQLBLLSAVSFAYYRDLVFCWFLHTSIFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAWL 

LMLWFIGQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLINCSILIQHSHYKEEPLTERIKYD 


3747 


A 


1 


2325 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRKMTRAWCPDLKAVWKEKELPLKKDFCE 

GKLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKNGIWEN 

NSDLGSAGHCVAKPDLVSLLEQEKEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHhOCTLSKERERTYNKSGRWFYLDDSEEKVH 

NRDSIKNFQKSSVVIKQTGIYAGKKLFKCNECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW 

RYYHTGEBCPFDCIDCGKAFSDfflGLNQHRRIHTG 

EKPYKCDVCHKSFVRYGSSLTVHQRIHTGEKPYE 

CDVCRKAFSHHASLT\Q\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFSIS 

SQLATHQRIHTGEKPYECKVCSKAFTQKAHLAQ 

HQKTHTGEKPYECKECGKAFSQTTHLIQHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKRVHTGERSYNYKKSRKVFRQTAHLA 

HHQRIHTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP 


3748 


A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 

GNSGIGKATALEIAKRGGTVHLVCRDQAPAEDA 

RGEIIRE\SGNQNffLHWDLSDPKKIWKFVENFKQ 

EHKLrTVLVVNNAGCMWBCREAHKKMDFEKNFG 

CQYSGVCTFLTTRPDPLCWRKNTDPRVIIWSSG 

GMLVQKLNNQ* SPVRKNTIWMGTMVYAQNKVS 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=His bdine, 

T=Icn!*n tinm If =1 .vein* T^f^nrtna M=JVT*»fliirtn>ri« 

N=Asparagine, P=Proiine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, A=possible nucleotide deletion, 
V^possible nucleotide insertion 










ERQQWLT\ERWGPRAPG\IHFSSMHPGWA\DTPG 
VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQAT\RQRLSIPVMVLTLDPTRD\QCFGDR 

FSRLLLDEFLGYDDIL\MSSVKGLAENEENKGFLR 

NWSGEHYRFV\SMWMARTVSYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVFIVDLLQMLEMNMAIA 

FPAAPLLTVILALVGMEAIMSEFFNDTTTAFYIILI 

VWLADQYDAICCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLFIQHSMIYFFHHYE 

LPAJLQHVRIQ\EMLLQAPTLGPGTPTA\LPDDMN 

NNSGAPATAP\DSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAAUT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSWLELLQALKLKSPLPDTNLL 

LLVQnCADAGTKLAESTILSKQMIASVPGCGTA 

AMECVROYINEVLDFM\ADMHTLTKXKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFIECVSHIRLL 

SWLLLGSLTHNAVC/LKWPPLPGLPIPLDAGSHV 

ADHLIVILIGFPEQSKTSVL\HMCSLFHAIASLAQL 

WDSLLARQSGRW 


3751 


A 


431 


2 


AtlKKCEETAFIVPQCEIIPTE/WVCRRIPTGSSLER 
NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 
QLIAAKFGFAALGI/QTEVDIMSHAT*AVFEIPEKS 
RLVPQNCTPVDMKIEFG VHVTSKEILTD VIDNDS * 
RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCINTASMPMISVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARSSLHGISQVVKDHV 

TKPTAMAQGRVAHLIEWKGWSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEQFAIAEAKLRA 

WSSVDGEDSTDDSYDEDFAGGMDTDMAGQLPL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLA\PSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGSWERQRQASDLASS 

GVVSLDEDEAEPEEQ 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAAALIEGSATEVYAG 

EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 

YGRTTRPDGSREEGKYKRNRLVHGGRVRSLLPL 

ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 

AARAADALLKAVAASSVAEKAVEAARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRPPACRSPLP 

PGGDQGPFSSPKAWPEEWGGAGAQAEELAGYE 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEPIAMLVLRGSSSRGPD 

AGCLTEELGEPAATERPAQPGAANPLWGAVAL 

LDLSLAFLFSQLLT 


3754 


A 


2 


3338 


SS1XEKMTSSDKDFEJMATSDLMSELQKDSIQLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










EDSERKWKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

WKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

NDWAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 

EDVRAAASYALGRVGAGSLPDFLPFLLEQffiAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYDCHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSMLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 



WO 01/57190 PCT/US01/04098 



SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 0=Aspartic Acid, 
£=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine. K=Lvsine. L=Lenrine M=M»riiinn!n» 
N=Asparagine, MYoIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threooine, V=Valine, W=ayyptopban, Y-T^rosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQffiAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTEPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQILGRIMITLITEQLQK 

QTLDELKCTRFSISLPLPDHADISNCGNSFQLVSE 

GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 

TRHRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 

KRHCRSLSVPVDLSRWQPVWRPAPSKLWTPIKH 

RGSGGGGGPQVPHQSPPKRVSSL/SVPPSSQCLFS 

MCPSSHTLQPSFLQPGPGP\DSSRPCAASPQSGSW 

ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 

PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 

KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 

TAREGSSISPPWFMACSPPPLSASCSPTGGSSQVL 

SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 

NLEEEN 


3757 


A 


413 


1 


PKPMLQQDFT/SLPDQGLDH1AE/NSYFDARSLCA 
AELVCKEWQQVTSE*MLWKKLIERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFHRSLYPKII 
QVIETIESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 

TRRPSLMAGRQHGWSAQQSATVANPVPGANPD 

LLPHFLGEPEDVYIVKNKPVLLVCKAVPATQIFF 

KCNGEWVRQVDHVffiRSTDGSSGLPlMBVRINV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

YIRIAYLRKNFEQEPLAKEVSLEQGrVLPCRPPEGI 

PPAE 


3759 


A 


1 


561 


ADDTLHLWNLRQKRPAILHSLKFCRERVTFCHLP 

FQSKWLYVGTERGNIHIVNVESFTLSGYVIMWN 

KAIELSSKSHPGPWfflSDNPMDEGKLLIGFESGT 

VVLWDLKSKKADYRYTYDEAIHSVAWHHEGKQ 

FICSHSDGTLTIWNVRSPAKPVQTITPHGKQLKD 

GKKPEPCKPILKVEFXTTR 


3760 


A 


1 


824 


LPACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRWLLYDEHGERRDKFSTKPADMKYGRKS 

YMVKGMAFSPDSTBCIAIGQTDNIIYVYKIGEDWG 

DKKVICNKFIQTVKFRPVPGTLG*TNIYQYIYL*IQ 

PGVAFLTSECDFSYCKDGASWLFMVICCLP*SPA 

VSFPIGD*\SAVTCLQWPAEYDVFGLAEGKVRLS 

NTKTNKSSTIYGTESYVVSLTTNCSGKGILSGHA 

DGYQR 


0 /Ol 


A 




320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSRKVF - 

QLLPSFPTLTRSKSHESQLGNRIDDVSSMRFDLSH 

GSPQMVRRDIGLSVTHRFSTKSWLSQVCHVCQK 

SMIFGVKCKHCRLKCHNKCTKEAPACRISFLPLT 

RLRRTESWSDINNPVDRAAEPHFGTLPKALTXKJ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-M ethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










EHPPAMNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPP\NPSP\GQR\DSRFNFPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISRKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMKYRQTRHENVVLFMGACMNPPHLAIITSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEIIKGMGYL 

HAKGIVHKDLKSRNVFYDNG\KWITDFGLF\GIS 

GWPAEGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPS\FSLLMDMLEKLPKLNRRLS 

HPGHF*KSADINSSKWPRFERFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAWLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTBDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQWTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRNPLNLFRGAEYNRYTWVTGREPLTYYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

RNPQARISAAHEALEINECATAYILLAEEEATTIA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQ\TRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPRKALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSLILPPEHILKRGDSEAIAYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEVVNPK 

KBCMKKKKYVNSGTVTLLSFAVESECTFLDYKG 

GTQINFTVAIDFTASNGNPSQSTSLHYMSPYQLN 

AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGIDGILEAYHRSLRT 

VQLYGPTNFAPVVTHVARNAAAVQDGSQYSVL 

LUTDGVISDMAQTKEAIWG\SKXPMSHIVGVGQ 

AEFNAMVELDGDDVRISSRGKLAERDIVQFVPFR 

DYVDRTGNHVLSMARLARDVLAEIPDQLVSYM 

KAQGIRPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
Wsoleudne, K=Lysine, L=Leudne, M=Methionine, 
N-Asparagine, P=Proline, Q~Glutaraine, R-ArginJne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *°Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KNFDSAKVPSDEYCPACKEKGKLKALKTYRISFQ 

ESEFLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTRNYIAIDGGKV 

LNSKHNGEVYDETSSNLPDSSGQQNPERTADSLE 

RNEILEADTVDMATTKDPATVDVSGTGRPSPQN 

EGCTSKLEMPLESKCTSFPQALCVQWKNAYALC 

WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL 

TKYNQANTLLYTSQLSGVKDGDCKKLTSEIFAEI 

ETCLNEVRDEIFISLQPQLRCTLGDMESPVFAFPL 

LLKLETHEEKLFLYSFSWDFECSQCGHQYQNRH 

MKSLVTFTNVIPEWHPLNAAHFGPCNNCNSKSQI 

RKMVLEKVSPIFMLHPvTGLFQNDLQKYAFHFE 

GCLYQITSVIQYRANNHFITWILDADGSWLECDD 

LKGPCSERHKKFEVPASEIHIVIWERKISQVTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTHPKDISVAPRTLSQDTAVTHGDHLLSG 

PKGLVDNILPLTLEETIQKTASVSQLNSEAFL\LEN 

KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 

QDQFVDISFPSQWNTNMQSVQLNTEDTVNTKS 

VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEQ 

LKPERVTSQVSNLKKKETTADSQTTTSKSLQNQS 

LKENQKKPFVGSWVKGLISRGASFMPLCVSAHN 

RNT1TDLQPSVKGVNNFGGFKTKGINQBLA.SHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVLEKSGSTSCGAQLNHSSYGNGISSANHEDLV 

EGQ1HKLPXKLRKKLKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCES1EDLLNELPYPIDIA 

NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 

LSENGEGDFRYLGMGDSHIPPPVPSEFNDVSQNT 

HLRQDHNYCSPTKKNPCEVQPDSLTNNACVRTL 

NLESPMKTDIFDEFFSSSALNALANDTLDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQIVYR>TVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCD1KMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTBCSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 

ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VIHQRTHTGDKLYTCNQCGKSFATHSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3767 


A 


3 


1622 


AQQrVTRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDEKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=AspartJc Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
Msoleucine, K=Lysine, I^Leudne, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
Threonine, V=»Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA^HSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDHK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SIIIKMSRKISKESKKVNISSSLESEDISLETTVPTD 

DISSSEEREGKVRITRQLIERKELLHNIQLLKIELS 

QKTMMIDNLKVDYLTKJEELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMETILLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYIK 

LKAFPEDQLSIPEYVSVRFYELVNPLRKEICELQV 

KKNILAEELSTNKNQLKQLTETYEEDRKNYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVIELRRKHEILEASHMIQTKERSELSK 

EWTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQEIDQLRNASREMY 

ERENRNLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKKLEVLTKE 

FYSLQASSEKRITELQAQNSEHQARLDIYEKLEK 

ELDEIIMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYLIESVRQ 

RDSKIDSLTESIAQL/ERKDVSNLNKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKILAAILH 

LGNLKFVVDGDTPLIENGKVVSIIAELLSTKTDM 

VEKALLYRTVATGRDIIDKQHTEQEASYGRDAF 

AKAIYERLFCWTVTRINDIIEVKNYDTTIHGKNTV 

IGVLDIYGFEIFDNNSFEQFCrNYCNEKLQQLFIQL 

VLKQEQEEYQREGIPWKHIDYFNNQnVDLVEQQ 

HKGIIAILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFSSRKLCASDKILEFDRDFRIRHYAGDVVYS 

VIGFIDKNKDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFKNSMIALVDNLASK 

EPYYVRCKPNDKKSPQIFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

HDLPSDKEAVKKLIERCGFQDDVAYGKTKIF1RT 

PRTLFTLEELRAQMLIRIVLFLQKVWRGTLARMR 

YKRTKAALTHRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKHVKWPSPPKVLRRFEEALQTIFNRWR 

ASQLIKSIPASDLPQVRAKVAAVEMLKGQRADL 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRAIFVTDRH 

LYBCMDPTKQYKVMKTEPLYNLTGLSVSNGKDQL 

NHFKSEKRHLQVVNVTNPVQCSLHGKKCTVSVE 
TRLNQPQPDFTKNRSGFILSVPGN 


3770 


A 


3 


6276 


HKVAAPDVVVPTLDTVRHEALLYTWLAEHKPL 
VLCGPPGSGKTMTLFSALRALPDMEVVGLNFSS 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=GIycine, H=Histidme, 
I=Isoleutine, K=Lysine, L=Leucine> M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Argininc, SWSerine, 
T=Tbreonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X-Unluiown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










ATTPELLLKTFDHYCEYRRTPNGVVLAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGRKPLS 

HRrXRHWVVYVDYPGPASLTQIYGTrmAMLR 

LIPSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH 

Y1YSPREMTRWVRGIFEALRPLETLPVEGLIRIWA 

HEALRLFQDRLVEDEERRWTDENIDTVALKHFP 

NIDREKAMSRPILYSNWLSKDYIPVDQEELRDYV 

KARLKVFYEEELDWLVIJrTSnBVLDHVLRIDRIFR 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYQ 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEKIAFIM 

TNr>n\TT rr T"\«/~»wr r"»T%» attt t a ■viriT'i rr\rrr rrnnnx r a 
V JUJ^OUrJUHIUVllN I JUL«/*1NVJ.D V r\JUV l±\JUJ2 1 Al 

TLMTQCKEGAQKEGLMLDSHEELYKWFTSQVIR 

NLHVVFTMNPSSEGLKDRAATSPALFNRCVLNW 

FGDWSTEALYQVGKEFTSKMDLEKPNYIVPDYM 

PWYDKLPQPPSHREAIVNSCVFVHQTLHQANA 

RLAKRGGRTMAITPRHYLDFINHYANLFHEKRSE 

LEEQQMHLNVGLRKIKETVDQVEELRRDLRIKS 

QELEVKNAAA>TO]a,KKMVKDQQEAEKKKVMS 

QEIQEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSIKKQHLVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSIIMRENFIPTIVNFSAEEIS 

DAIREKMKKNYMSNPSYNYEIVNRASLACGPMV 

KWAIAQLNYADMLKRVEPLRNELQKLEDDAKD 

NQQKANEVEQMmDLEASIARYKEEYAVLISEAQ 

AIKADLAAVEAKVNRSTALLKSLSAERERWEKX 

SETFKNQMSTIAGDCLLSAAFIAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTDIARTEYLSNADER 

LRWQASSLPADDLCTENAIMLKRFNRYPLIIDPS 

GQATEFIMNEYKDRKITRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

LITLGDQDE>LSPSFVIFLSTRDPTVEFPPDLCSRV 

TFVNFTVTRSSLQSQCLNEVLKAERPDVDEKRSD 

LLKLQGEFQLRLRQLEKSLLQALNEVKGRILDDD 

TIITTLENLBCREAAEVTRKVEETDIVMQEVETVS 

QQYLPLSTACSSIYFTMESLKQIHFLYQYSLQFFL 

DIYHNVLYENPNLKGVTDHTQRLSnTKDLFQVA 

FNRVARGMLHQDHITFAMLLARIKLKGTVGEPT 

YD AEFQHFLRGNEIVLS AG STPRIQGLTVEQ AE A 

WRLSCLPAFKDLIAKVQADEQFGIWLDSSSPEQ 

TVPYLWSEETPATPIGQAIHRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQIVGTEVKP 

NTPVLMCSVPGYDASGHVEDLAAEQNTQITSIAI 

GSAEGFNQADKAINTAVKSGRWVMLKNVHLAP 

GWLMQLEKKLHSLQPHACFRLFLTMEINPKVPV 

NLLRAGREFVFEPPPGVKANMLRTFSSIPVSRICK 

SPNERARLYFLLAWFHAIIQERLRYAPLGWSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQNISPDKIP 

WSALKTLMAQSIYGGRVDNEFDQRLLNTFLERL 

FTTRSFDSEFKLACKVDGHKDIQMPDGIRREEFV 

QWVELLPDTQTPSWLGLPMNAERVLLTTQGVD 

MISKMLKMQMLEDEDDLAYAETEKKTRTDSTS 

DGRP\AWMRTLHTTASNWLHLIPQTLSHLKRTVE 

NKDPLFRFFE\REVKMGAKLLQ\DVRQDLADV\V 

QVCEGKKKQTOYLRTLIVNELAAKGILPVRSWSHY 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GJydne, H=Histidine, 
I-Isoleucine, KpLysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R^Arginine, S=Serine, 
^Threonine, V^Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










TVPAG\MTVIQWGVPISARRI\KQLQNISL\AAASG 

G AKELKNIHVCLGGLr vrUA Y 1 1 A I RQ Y V AQ AN 

SWSLEELCLEVNVTTSQGATLDACSFGVTGLKL 

QGATCNhWKLSLSNAISTALPLTQLRWVKQTNT 

EKKASVVTLPVYLNFTRADLIFTVDFEIATKEDPR 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSSIIACYNELIQIEHGEVRS 

QFKLRACNS VFTALDHCHE AIEITSDDHVIQYVN 

PAFERMMGYHKGELLGKELADLPKSDKNRADL 

LDTINTCIKKGKEWQGVYYARRKSGDSIQQHVKI 

TPVIGQGGKIRHFVSLKKLCCTTDNNKQIHKIHR 

DSGDNSQTEPHSFRYKNRRKESIDVKSISSRGSDA 

PSLQNRRYPSMARIHSMTIEAPITKVINIINAAQEN 

SPVTVAEALDRVLEELRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRLSGNEYVFTKNVHQSHSH 

LAMPITINDVPPCISQLLDNEESWDFMFELEAITH 

BCRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

VIEANYHSSNAYHNSTHAADVLHATAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFL\C 

NAGSELAVLYND1\AV\LESHHTALAFQ\LTVKDT 

K\CNIFKN1D/RGNHYRTLRQAIIDMVLATEMTKH 

FEHVNKFVNSINKPMAAEIEGSDCECNPAGKNFP 

ENQE-IKRMMIKCADVANPCRPLDLCIEWAGRIS 

EEYFAQTDEEKRQGLPWMPVFDRNTCSIPKSQI 

SFIDYFITDMFDAWDAFAHLPALMQHLADNYKH 

WK1LDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGIDLVHDTVE 

HELIKEAEIIQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDLKDKFVALTTODICFSLNNNSPNIRYSEN 

AVRIEPNSVSLEDWLDFSSTNVEKADKQRNNSL 

MLKALVDVRILSQTANYLRKQCDWHTAFKNGL 

KDTKDARDQLADPILAKWMEEIASQEKNITALEK 

AILDQEGPAKVAHTRLETR'IHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLKETLA\QAQAELKGLH 

RRQLALQEEIQVKENTIY1DEVLCMQMRKSIPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AAARESERQLRLRLCVLNEILGTERDYVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LEVHKDFLAALEYCLHPEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNKIPTVRAFLL 

SCMLLGGRKTTDIPLEGYL\LSPIQRICKYPLLLKE 

LAKRTPGKHPDHPAVQ\SALQAI\1KTVCSNINETK 

RQMEKLEALEAAA/QSHIEGWEGSNLTDICTQLL 

LQGTLLKISAGNIQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLYIFRGRINTEVMEVENVE 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYLI 
RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 
QDDLTVVLNEEGICTQKCALNWTDIPVAMEHQP 

r Y 11A V LrK Y V JilK 1 r br KLL V ljoJJbL\jJKJrxvr 1 1 ovjvj 

SNIIYVASNHFVWRLIPVPMATQIQQLLQDKQFE 

LALQLAEMKI>DSDSEKQQQIKraKNLYAF^FC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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SEQfl) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartie Acid, 
E=GIutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=*Lysine, L=Leutine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y^Tyosine, 
X=Unknown, *=Stop codon,A=possibIe nucleotide deletion, 
V=possibIe nucleotide insertion 










QLVKKLNDSDHQSSTSPLMEGTPmSKKKLLQn 

DTTLLKCYUflWALVAPLLRLEbn^CHIEESEH 

VLKKAHKYSELHLYEKKGLHEKALQVLVDQSK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW 

VLRDFPEDGUOFIEDLPEVESLPRDRVLGFLIEN 

FKGLAPYLEHHHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYRQK 

LLMFLEISSYYDPGRLICDFPFDGLLEERALLLGR 

MGKHEQALFry'VHILKDTRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPSIHCLGPIKLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

jL/uui-jucuk v i^xiiiiNi^yxvravriNi^ v jsjn L.L,ru\cr i^K V \ 

QEERILHQQVKCnTEEKVCMVCKKKIGNSAFAR 

YPNGVVVHYFCS\KEVNPADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAPAPRAPPSRPAAPSLRPDDVFIAVKTTR 

KNHGPRLRLLLRTWMSRARQQTFIFTDGDDPELE 

LQGGDRVINTNCSAVRTRQALCCKMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 

VYLGRPSLDHPIEATERVQGGRWTTVKFWFAT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 

PDDCTVGYIVEGLLGARLLHSPLFHSHLENLQRL 

PPDTLLQQVTLSHGGPENPQNWNVAGGFSLHQ 

DPTRFKSIHCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLYITEPKTIQE 

LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 

PTEVKIQEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCS SCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ 

PLLNKQSDDWQWASASAKSEEEEKLAELARQLQ 

ESAAKLHALRTEYFAQHEQGAAAGAAMSAP 


3777 


A 


3 


413 


SEEDVIEGKTAVIEKRRKKRSSAGWED/IGGEVQ 

NMLEGVGVDINKALLAKRKilLEMYTKASLRTSN 

QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQQW 

DLDMQKAEEQEEKILVGIMIRFIINQVSSRNGQPS 

LLL 


3778 


A 


132 


788 


SRLPPPPPHLADGRAGARVPRSARLSRWWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALWITE 

RANPYFILQRRKGHAGDGGGGGGLAGLLVGTLD 

VVLDSSARVAPYRBLYQTPDSLVYWTIACG\GSR 

KEITEHWEWLEQNLLQTLSIFENEhOITTFVRGKI 

QGIIAEYNKINDVKEDDDTEKF^ 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 

NA1EEIIQEWEQCGDITAIRKSKKNFCHIRFAEEF 

MVDKAIYLSGYRMRLGSSTDKKDSGRLHVDFA 

QARDDFYEWECKQRMRAREERHRRKLEEDRLR 

PPSPPAIMHYSEHEAALLAEKLKDDSKFSEAM\Q 

VLLSWEERGEVNRR\SANQFYSMVQSANSHVRRL 

MNEKATHEQEMEEAKENFKNALTGILTQFEQIV 

AVFNASTRQKAWDHFSKAQRKNIDIWAK\HSEE 

LRNAQSEQLMGIRREEEMEMSDDENCDSPTKKM 

RVDESALGAP 


3780 


A 


1 


2535 


AAQAEREELAAGRMPGGGPQGAPAAAGGGGVS ~ 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Add, 
E=GIutamic Acid, F=PhenyIaIanlne, (^Glycine, H=Histidine, 
Msoleucine, K=Lysine, L^Leudne, M=MetMonine, 
N=»Asparagine, PHProIine, Q=Glutamine, R«Arginine, S=Serine, 
"^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, A=possible nudeotide deletion, 
\=possible nudeotide insertion 










HRAGSRDCLPPAACFRRRRLARRPGYMRSSTGP 

GIGFLSPAVGTLFRFPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPGSSSSLDPSLAGCGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRjNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKEDEALQARMFVLEAKDQQLRRE 

IEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFHAEPPETIRSLQERIKSLNLSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLLVLSSRNVKKLGSVKEDYNRLRREVEHQETA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESYILSAELGEK 

CEDIGKKLLYLEDQLHTAIHSHDEDLIQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEBCRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SWKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPVVLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGCILPYSDEDGGPQDQLKNAISSILGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELELALTPARAPSPVPAPAPEPEPAPTPAPGSE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPVVAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKWP 

YHCLGSIWSQRDKKGKEHLAPTIRATVTQFNSV 

ANCVITTCLGNRSTKAPDRARVVEHWIEVAREC 

RILKNFSSLYAILSALQSNSIHRLKKTWEDVSRDS 

r Air VJSJboJc.lroL»HMJN Y dLoKbLLlKilU 1 oKr A TLB 

MNPKRAQKRPKETGIIQGTVPYLGTTLTDLVML 

DTAMKDYLYGRLINFEKRRKEFEVIAQIKLLQSA 

CNNYSIAPDEQFGAWFRAVERLSETESYNLSCEL 

EPPSESASNTLRTKKNTA1VKRWSDRQAPSTELS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Akuune C=Cysteine, D=Aspartic Add, 
E=Glutamic Add, F=Phenylalanine, G=Glyciue, H=Histidine, 
Wsoleudne, K="Lysine, L=Leucine, M=Methionint, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIlne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nndeotide deletion, 
\=possible nudeotide insertion 










TSGSSHSKSCDQLRCGPYLSSGDIADALSVHSAG 

SSSSDVEEINISFVPESPDGQEKKFWESASQSSPET 

SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 

SSALPLYNQQVGDCCIIRVSLDVDNGNMYKSILV 

TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQILS 

DDRKLKIPENANVFY AMNSTANYDFVLKKRTFT 

KGVKVKHGASSTLPRMKQKGLKIAKGIF 


3783 


A 


3 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK 

RNKLRVYYLSWLRNKILHNDPEVEKKQGWTTV 

GDMEGCGHYRWKYERIKFLVIALKSSVEVYAW 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LK v i x'GSSAGr riA vTjVT>SGNSYDrfIPVKiQSQIT 

PHAIIFLPNTDGMEMLLCYEDEGVYVNTYGRIIK 

DWLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

VETGHLDGVFMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNCIMNW 


3784 


A 


1213 


457 


LSPRQVDGLAGLQKGLSLSLLYQFLMNGIRLGTY 

GLAEAGGYLHTAEGTHSPARSAAAGAMAGVMG 

AYLGSPIYMVKTHLQAQAASEIAVGHQYKHQG 

MFQALTEIGQKHGLVGLWRGALGGLPRVIVGSS 

TQLCTFSSTKDLLSQWEDFPPQSWKLALVAAMM 

SGIAVVLAMAPFDVACTRLYNQPHRCTGQGP\LY 

RGBLDALLQTARTEGIFGMYKGIGASYFRLGPHTI 

LSLFFWDQLRSLYYTDTK 


3785 


A 


193 


813 


RRRGRHSLCGGKMLAYCVQDATVVDVEKRRNP 

SKHYVYIINVTWSDSTSQTIYRRY\SKFFDLQMQL 

LD\KFPI\ESGQKDPKQRHPFLPGKILFRRSHIRDV 

AVKRLKPIDEYCRALVRLPPHISQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

PNWPGRTHHVVNCVTQKCLFVFHFKFSSSGNKE 

SKSL 


3786 


A 


3785 


1632 


EFVGRAASTTVVTR1AWRMADAGIRRVVPSDLY 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDrYSFWLNRSAKVPERKLQANGPVAKKAKK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGVKPQAKAGQAPPKKAKSSDSDSDSSSEDEPP 

KNQKPKITPWTVKAQTKAPPKPARAVAPKIANGK 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVKAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKQ 

QPVESSEDSSDESDSSSEEEKKPPTKAVVSKATTK 

PPPAKKAAESSSDSSDSDSSEDDEAPSKPAGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAK 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGKAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

QNGKAAKNSEEEEEEKKKAAVVVSKSGSLKKR 

KQNEAAKEAETPQAKKIKLQTPNTFPKRKKGEK 

RASSPFRRVREEEIEVDSRVADNSFDAKRGAAGD 

WGERANQVLKFTKGKSFRHEKTKKKRGSYRGG 

SISVQVNSKFDSE 


3787 


A 


3 


5078 


JPEG/RALSAEHTSSLVPSLHITTLGQEQAILSGAV 
PASPSTGTADFPSILTFLQPTENHASPSPVPEMPTL 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleodde 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDSVTAILGKNEEANVTIPLQAFPRKEVLSLHT 

VNGFVSDFSTGSVSSPnTAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESnSGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTSAADA1KSQDFKDTAGHS 

VTAEGFSIQDLVLGTSIEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSE1SSDINSSPERNASTPFQNILGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNKAASGPKRTPGAVHTAF 

PFTPTYMYARTGHTTSTHTA/IARKHGHCLWPVV 

YNLP/PP/GKPQAMHTGLPNPTNLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AAVVTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQ1SESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGKLVYLPAVVIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

HAEPLEYPNLDISETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYYTLYN 

GKPLLGTAAAKILSTIDSQRMALTLHHWLLQAD 

PWKNPPNNLWnAAVLAPIAWTVIIIIITAVLCR 

KNKNDFKPDTMINLPQRAKPVQGFDYAKQHLG 

QQGADEEVIPVTQETVVLPLPIRDAPQERDVAQD 

GSTDCTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPDSELCAPFTESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTRERPRRGIRNSGYDT 

EPEIIEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGSAQHLPYSEVVTSAPGTMTRPRAGVQWVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSDIGSKTRMAESTGPEPAQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AVFAIPAANRPGFTGYFIPTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYEEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTNISTAALVKAIREEVAKLAKKQTDMFEF 

QV 


3788 


A 


2 


1737 


MKGLYTDAEMKSDNVKDKDAKISFLQKAIDVV 

VMVSGEPLLAKPARIV AGHEPERTNELLQIIGKC 

CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 

ELDNKNVREEESRVHKNTEDRGDAEIKERSTSRD 

RKQKEELKEDRMPREKDKDKEKAKENGGNRHR 

EGERERAKARARPDNERQKDRGNRERDRDSERK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartk Acid, 
E=GIntamic Acid, (^Phenylalanine, G=GIycine, ENHistidine, 
1= Isoleucine, KNLysine, L=Lencine, M— Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T«Threonine, V^Valine, W»Tryptophan, Y=Tyrosine, 
X-Unknown, ^top codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










KETERKSEGGKEKERLRDRDRERDRDKGKDRDR 

RRVKNGEHSWDLDRENNREHDKPEKKSASSGE 

MSKKLSDGTFKDSKAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSNIRRIPRPGSARPAPPRVKRQDSMEAL 

QMDRSGSGKTVSNVITESHNSDNEEDDQFVVEA 

APQLSEMSEIEMVTAVELEEEEKHGGLVKKILET 

KKDYEKLQQSPKPGEKERSLFESAWKKEKDIVS 

KEffiKLRTSIQTLCKSALPLGKIMDYIQEDVDAM 

QNELQM\YHSENRQHAEALQQEQRITDCAVEP\L 

KAELA\ELEQLIKD\Q\QDKICAVKANILKNEEKIQ 

KMVYSINLTSRR 


3789 


A 


1 


4369 


MRTLGTCLATLAGLLLTAAGETFSGGCLFDEPYS 

TCGYSQSEGDDFNWEQVNTLTKPTSDPWMPSGS 

FMLVNASGRPEGQRAHLLLPQLKENDTHCIDFH 

YFVSSKSNSPPGLLKVYVKVNNGPLGNPIWNISG 

DPTRTWNRAELAISTFWPNFYQVIFEVITSGHQG 

YLAIDEVKVLGHPCTRTPHFLRIQNVEVNAGQFA 

TFQCSAIGRTVAGDRLWLQGIDVRDAPLKEIKVT 

SSRRFIASFNVWTTKRDAGKYRCMI\RTEGGVGI 

SNYAELWVKEPPVPIAPPQLASVGATYLWIQLN 

ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 

YKIGHLDPDTEYEISVLLTRPGEGGTGSPGPALRT 

RTKCADPMRGPRKLEWEVKSRQITIRWEPFGY 

NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 

ENSHPQHTITNLSPYTNVSVKLILMNPEGRKESQ 

ELIVQTDEDLPGAVPTESIQGSTFEEOFLQWREP 

TQTYGVITLYEITYKAVSSFDPEIDLSNQSGRVSK 

LGNETHFLFFGLYPGTTYSFTIRASTAKGFGPPAT 

NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 

AHSRGAPVSVYQIVVEEERPRRTKKTTEILKCYP 

VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 

DNKTYNGYWNTPLLPYKSYRIYFQAASRANGET 

KIDCVQVATKGAATPKPVPEPEKQTDHTVKIAG 

VIAGILLFVIIFLGVVLVMKKRKL\AKKRKETMSS 

TRQEIDLWIGELNGPRSYAEQGTKLATRAFSFMD 

THNLNGRSVSSPSSFTMKTNTLSTSVPNSYYPDE 

THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 

PAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQ 

SAPWDSAKKDENRMKNRYGNIIAYDHSRVRLQT 

IEGDTNSDYINGNYIDGYHRPNHYIATQGPMQET 

IYDFWRMVWHENTASIIlSlVT^VEVGRVKCCK 

YWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEKR 

GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 

QVKSKSPPSAGPLWHCSAGAGRTGCFIVIDML 

DMAEREGVVDIYNCVRELRSRRVNMVQTEEQY 

WIHDAILEACLCGDTSVPASQVRSLYYDMNKLD 

PQTNSSQIKEEFRTLNMVTPTLRVEDCSIALLPKN 

HEKNRCMDILPPDRCLPFLITIDGESSNYINAALM 

DSYKQPSAFIVTQHPLPNTVKDFWRLVLDYHCTS 

VVMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 

VSADLEEDHSRIFRIYNAARPQDGYRMVQQFQFL 

GWPMYRDTPVSKRSFLKLIRQVDKWQEEYNGG 

EGRTVVHCLNGGGRSGTFCAISIVCEMLRHQRTV 

DVFHAVKTLRNNKPNMVDLLDQYKFCYEVALE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, KHLysine, L=Leucine, M=Methionine, 
N-Asparagine, PHProline, Q=Glutamine, R^Arginine, S^Serine, 
^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /possible nucleotide deletion, 
possible nucleotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLHIASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQV\DV\ASVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 


5874 


LPPVTMSGKYIMEEHDSYSDQVWSIDELPSKQG 

YYLQGNYLRCVAEVGSFEHNLTTDLLNHLVFVQ 

KVFMKEVNEVIQKVSGGEQPIPLWNEHDGTADG 

DKPKILLYSLl^QFKGIQVTATTPSMRAVRFETG 

LBELELSNRLQTKASPGSSSYLKLFGKCQVDLNL 

ALGQIVKHQVYEEAGSDFHQVAYFKTRIGLRNA 

LREEISGSSDREAVLITLNRPIVYAQPVAFDRAVL 

FWLNYK\AAYDNWNEQRMALHKDIHMATKEVV 

DMLPGIQQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSNHTGDLDTGSALVLTBESTLITACSSESLVSK 

GHFKNFCIRFADGFETSWDDWKPEIHGDLVMNA 

CWPDGTYEVCSRTTGQAAAESSSAGTWTLNVL 

WKMCGIDVHMDPMGKRLNALGNTLTTLTGEED 

IDDIADLNSVNIADLSDEDEVDTMSPTIHTEATDY 

RRQAASASQPGELRGRKIMKRTVDIRELNEQAKV 

IDDLKKLGASEGTINQEIQRYQQLESVAVNDIRR 

DVRKKLRRSSMRAASLKDKWGLSYKPSYSRSKS 

ISASGRPPLKRMERASSRVGETEELPEIRVDAASP 

GPRVTFNIQDTFPEETELDLLSVTIEGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGIPFQTEEGRRDDSLSSTS 

EDSEKDEKDEDHERERFYIYRKPSHTSRKKATGF 

AAVHQLFTERWPTTPVNRSLSGTATERNIDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSKKKKFQThTV'ASTTHLMTGKKVPSSL 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

ASRGSSLPRTLSKESKLYGMKDSATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEKALEHPITPVER 

NYTAVSSQDEDMGHFEIPDPMEES\TTSLVS\SSTS 

AYSSFPVDVVVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDLVFSSNRGELETLGTTYPAETLSPGGNA 

TQSGTKTSASKTGIPGSSGLGSPLGRSRHSSSQSD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQIT 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSINLE 

FVKVSLSRIRRSGGASFFESQSVSKSASKMDTTLI 

MSAVCDIGSASFKYDMRRLSEILAFPRAWYRRSI 

ARRLFLGDQTINLPTSGPGTPDSBBGVSQHLSPESS 

RKAYCKTWEQPSQSASFTHMPQSPNVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFNKSNKAASQQGTPWETLVVFAINLKQL 

NVQMNMSNVMGNTTWTTSGLKSQGRLSVGSNR 

DREISMSVGLGRSQLDSKGGWGGTIDVNALEM 

VAfflSEHPNQQPSHKIQITMGSTEARVDYMGSSIL 

MGIFSNADLKLQDEWKVNLYNTLDSSITDKSEIF 

VHGDLKWDIFQVMISRSTTPDLIKIGMKLQEFFT 

QQFDTSKRALSTWGPVPYLPPKTMTSNLEKSSQE 

QLLDAAHHRHWPGVLKWSGCfflSLFQIPLPEDG 

MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 

HLEEPNIAFWTEAQKIWEDGSSDHSTYIVQTLDF 

HLGHNTMVTKPCGALESPMATITKITRRRHENPP 

HGVASVKEWFNYVTATRNEELNLLRNVDANNT 
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SEQID 
NO: 


Method 


Predicted 
beginning 

uuiicuuuc 

location 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
luuiuun 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A*AJanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Gtycine, BNHistidine, 
i iMHeucme, iv L*ysinC) l*— leucine, ivi— LviemioniD t, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
■^Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










ENSTTVKNSSLLSGFRGGSSYNHETETIFALPRM 

QLDFKSIHVQEPQEPSLQDASLKPKVECSWTEF 

TDHICVTMDAELIMFLHDLVSAYLKEKEKAIFPP 

RILSTRPGQKSPnnTODNSSDKDREDSITYTTVDW 

RDFMCNTWHLEP1LM.ISWTGRKIDPVGVDYILQ 

KLGFHHARTTIPKWLQRGVMDPLDKVLSVLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNGSTPLHHAASKNRHEIALMLLEGGANPDGKD 
HYEATAKHQATAKGNFKMIHILLYYKASTIIQDT 
EGNTPPHLVCDVRVEEAKLLVSQGA/SrVIENKEE 
KDP/LQVAKGALGLVLKRMVEG 


3793 


A 


2 


340 


DIVPNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 
DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 


3794 


A 


421 


158 


SYWVGEDYTYKFFEVILIDPFHKAIRRNPDTQWI 
SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA* RRRKTLQFPC YH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 

RGHWNNKMEFVLSVAGEIIGLGNVWRFPYLCYK 

NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 

GVTAWRKICPIFEGIGYASQMIVILLNVYYnVLA 

WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFQK 

TNGSLNGTSENATSPVIEFW 


3796 


A 


3 


592 


KPASTYSTSQPSMAPLLPIRTLPLILILLALLSPGA 

ADFNISSLSGLLSPALTESLLVALPPCHLTGGNAT 

LMVRRANDSKVVTSSFVVPPCRGRRELVSWDS 

GAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 

ATESSREIPMFTLPRRNMESIGLGMARTGGMVVI 

TVLLSVAMFLLVLGFIIALALGSRK 


3797 


A 


1 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

IPLSSPLPGVPKPVFATVDGQEKFBTKVTTLDNGL 

RVASQNKFGQFCTVGELINSGSRYEAKYLSGIAH 

FLEBCLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTMYAVSADSKGLDTVVALLADWLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AAYRENWGLHRFCPTENVAKINREVLHSYLRN 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVDIDRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHIMVGLESCSFLEEDFIPFAVLNMMM 

GGGGSFSAGGPGKGMFSRLYLNVLNRHHWMYN 

ATSYHHSYEDTGLLCIHASADPRQVREMVEIITK 

EFILMGGTVDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLIRNVKPEDV 

KRVASKMLRGKPAVAALGDLTDLPTYEfflQTAL 

SSKDGRLPRTYRLFR 


3798 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMQSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDTVGFMALWGISYNAVSLINLVS 


3799 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OrCysteine, D=Aspartic Acid, 
E=GIuamic Acid, F=Pbenylalanine, G=Glycine, ENIflstidine, 
I=Isoleucine, KpLysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIlne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRfMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

M1LVDTVGFMALWGISYNAVSLINLVS 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSYIEGYVPSQ 

ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSKD 

DDDIDLFGSDDEEESEEAKRLREERLAQYESKKA 

KKPALVAKSSILLDVKPWDDETDMAKLEECVRS 

IQADGLVWGSSKLVPVGYGIKKLQIQCWEDDK 

VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155 


656 


SREMELVTFRDVADEFSPEEWKCLDPAQQNLYR 

DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 

LKfflETAAKPPAICSPFSQDLSPVQGEBDSFHKLIL 

KRYEKCGHENLQLRKGCKRVNECKVQKGVNNG 

VYQCLSTTQSKIFQCNTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIAIYFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQ2WSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKKS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGEDIRSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPWECNECGKF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQBCATLVKHQ 

RVHTGERPYKCGECGNSFSQSAILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSILIQHRRIHTGARPYECGQCGKSF 

SQKSGLIQHQWHTGERPYECNKCGNSFSQCSSL 

IHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESKNGEADSSDKEMKHGQKSPTGKQTS 

QHLKRLKKSGLGHLKWTKAEDIDIETPGSILVNT 

NLRALINKHTFASLPQHFQQYLLLLLPEVDRQMG 

SDGILRLSTSALNNEFFAYAAQGWKQRLAEGKF 

VFSIIM 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 
TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATKI 
LLETLLLAAHMTADQGIASSQRCLL 


3805 


A 


1 


385 


QSADTLFPGDINFNVSGLFSAVTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVILCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVSVTDGPKF* SSN* 

KRIANGLGFSFVQMEKESCSHLKSDLVRIKRLFP 

GHPAEENGAIAAGDIILGREWEGPRKASSSRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPESSQKA1REGTMGAKTERDLGPVP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H^Histidine, 
1-Isoleucine, KNLysine, L^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Argjnine, S=5erine, 
T=Threonine, V=Valine, W==Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


3807 


A 


656 


1238 


RCPSLLPPSWPLPTLQTLTRTPGNKA1AGGAGLW 

AVLWGSERTPPYR*GN*NQRGAVPCLRPHRLRP 

QDKFLVLASDGLWDMLSNEDVVRLVVGHLAEA 

DWHKTDLAQRPANLGLMQSLLLQRKASGLHEA 

DQNAATRLIRHAIGNNEYGEMEAERLAAMLTLP 

EDLARMYRDDITVTVVYFNSESIGAYYKGG 


3808 


A 


26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALFTEGEG 

MLRFKKTffSALENDPLFARSPGADLSLEKYREL 

NFLRCKRIFEYDFLSVEDMFKSPLKVPALIQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIQ 

Kii<RivuiIi<GCFALTELSHGS 

EEFIIHSPDFEAAKFWVGNMGKTATHAWFAKL 

CVPGDQCHGLHPFIVQIRDPKTLLPMPGVMVGDI 

GKKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKDVRQRFGASLGSLSSGRVSIVSL 

AILNLKLAVAIALRFSATRRQFGPTEEEEEPVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELQR 

GLASGDRSARQAELGREIHALASASKPLASWTT 

QQGIQECREACGGHGYLAMNRLGVLRDDNDPN 

CTYEGDNNILLQQTSNYLLGLLAHQVHDGACFR 

SPLKSVDFLDAYPGELDQKFEVSSVADCLDSAVA 

LAAYKWLVCYLLRETYQKLNQEKRSGSSDFEAR 

NKCQVSHGRPLALAFVELTVVQRFHEHVHQPSV 

PPSLRAVLGRLSALYALWSLSRHAALLYRGGYF 

SGEQAGEVLESAVLALCSQLKDDAVALVDVIAP 

PDFVLDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGIMERVGCTLTTTYAHPRPTPTNFLPAISTMAS 

SYRDRFPHSNLTHSLSLPWRPSTYYKVASNSPSV 

APYCTRSQRVSENTMLPFVSNRTTFFTRYTPDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRLIQDKYQ 

QTRKTQADTTQNLGERVNDIGFWKSEIIHELDEM 

IGETNALTDVKKRLERALMETEAPLQVARECLF 

HREKRMGIDLVHDEVEAQLLTVNVGEMHQSQA 

A 


3810 


A 


3 


518 


VIQELEGGSGADLGEHSCRPASQPRFPRPAEARS 
HPATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 
FSEQELKQ\VYKGFLKDCPSGILNLEEFQQLYIKF 
FPYGDASKFAQHAFRTFDKNGDGTIDFREFICAL 
SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 
EIIE 


3811 


A 


81 


1147 


GCGYGCSGAGGAAIGEPMAKWGEGDPRWIVEE 

RADATNVNNWHWTERDASNWSTDKLKTLFLAV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKLIFFY 

EWSVKLNWTGTSKSGVQYKGHVEIPNLSDENSV 

DEVEISVSLAKDEPDTNLVALMKEEGVKLLREA 

MGIYISTLKTEFTQGMILPTMNGESVDPVGQPAL 

KTEERKAKPAPSKTQARPVGVKIPTCKITLKETFL 

TSPEELYRVFTTQELVQAFTHAPATLEADRGGKF 

HMVDGWSGEFTOLVPEKHTVnviKWRFKSWPEG 

HFATITLTFIDKNGETELCMEGRGIPAPEEERTRQ 

GWQRYYFEGKQTFGYGARLF 


3812 


A 


20 


558 


PCGTAASTHAYDRRAKCRQQQQQQQNGGQNKV"" 
RPAKKKTSPAREVSSESGTSGQFTPPSSTSVPTIAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCystelue, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, HNHistidfne, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
■^Threonine, V=Valine, W=Tryptophan, Y=1>rosioe, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=posslble nucleotide insertion 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYVWSDQILQES 

EDFFTLIESHEGKPLKLMVYNSKSDSCREVTVTP 

NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPP. 

GTPPPSALPLGAPPPDALPPGPTPEDSPSLETGSRQ 

SDYMEALLQAPGSSMEDPLPGPGSPSHSAPDPDG 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTEAEGLDSQAQISTTE*HPGL*QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

CCIPHASTGCRPMAERGELDLTGAKQNTGVWLV 

KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFTLNEDLANIHDIGGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIWQRAECRPAASE 

NYMRLKRLQIEESSKPVRLSQQLDKWTTNYKP 

VANHQYNIEYERKKKEDGKRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPWYLKEILKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


NIGDWEDIGKSPERIIQYYGPATWAQDGSRGYCT 
PIYMLNHIIRLQAVLEnMNERANALDLLAQQTTK 
MRNANYQNRLALDYLLAHEGGV*GKFSLTNCC 
LEIDDNGKAIMEITARMRKLAHIPVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKKEEKKKWKDLKLMKKLERQRAQ 

EEQAKRLEEEEAAAEKEDRGRPYTLSVALPGSIL 

DNAQSPELRTYLAGQIARACAJFCVDEIVVFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFREGVWDRPTRPGHGSFVNCGMKKEVJCI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKWSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLTIGTSERGSDVASAQLPNFRHALVVFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

TIRTEEAILISLAALQPGLIQAGARHT 


3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLMIESLMLGKVPPHVPSH 

HFIFHDDGSARQKGESDYKVIIQQWFSKSGPWTT 

SSNVTWGLLELQQSISESAVLTIPPGDSGAGSNLI 

TMFLRNRKETDLCSGRSKVNRGWNSGRCKQRG 

KTEQPGEPLEHVYVTKHAVALESRHQKGELQC 

LIKMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 

NTRYFRQRLQEMGFIIYGNENASVVPLLLYMPG 

KVAAFARHMLEKKIGWWGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEMGDLLQLKYSRH 

KKSARPELYDETSFELED 


3818 


A 


215 


789 


NPQSSSSEGSSEIFQVNGHNRLLVQRSEVTQAPG 

QYTVDVEGHGCTFIQATLKYNVLLPKKASGFSLS 

LEIVKNYSSTAFDLTVTLKYTGIRNKSSMVVIDV 

KMLSGFTPTMSSIEELENKGQVMKTEVKNDHVL 

FYLENVFGRADSFTFSVEQSNLVFNIQPAPGMVY 

DYYEKEEYALAFYHINSSSVSE 



WO 01/57190 



PCT/US01/04098 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glntamic Acid, ^Phenylalanine, G=GJycinc, H^Histidine, 

Y=Isa1 fill ci tic K=:T.voinp T =f AttrinA \f=\l At-hlnntna 
* Aatiifcitvtuv, xv JLijraiuv, jl^i^cuuijc, It A — It A CI ill U U 1 DC, 

N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W^ryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
possible nucleotide insertion 


3819 


A 


1 


1483 


RIPDSHSRGVQGLPRDTASLS'lTPSESPRAQATSR 

LSTASCPTPKVQSRCSSKENILRASHSAVDrrKVA 

RRHRMSPFPLTSMDKAFITVLEMTPVLGTEnNYR 

DGMGRVLAQDVYAKDNLPPFPASVKDGYAVRA 

ADGPGDRFIIGESQAGEQPTQTVMPGQVMRVTT 

GAPIPCGADAWQVEDTELIRESDDGTEELEVRIL 

VQARPGQDIRPIGHDIKRGECVLAKGTHMGPSEI 

GLLATVGVTEVEVNKFPWAVMSTGNELLNPED 

DLLPGKIRDSNRSTLLATIQEHGYPTINLGIVGDN 

PDDLLNALNEGISRADVIITSGGVSMGEKDYLKQ 

VLDIDLHAQIHFGRVFMKPGLPTTFATLDIDGVR 

KllFALPGNPVSAVVTCNLFVVPALRKMQGILDP 

RPTIIKARLSCDVKLDPRPEYHRCILTWHHQEPLP 

WAQSTGNQMSSRLMSMRSANGLLMLPPKTEQY 

VELHKGEWDVMVIGRL 


3820 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

ED\CNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 

AFTGDTIALNI1KGNEEGYFGTRRLNAYTGVVYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFTTFAL 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNTEPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS • 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDDDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFTTFAL 


3822 


A 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWDLAS 
LRCTLGAFCECDFRPDLPGLECDLAQHLAGQHL 
AKALVVKALKAFVRDPAPTKPLVLSLHGWTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamlc Acid, {^Phenylalanine, OGIycine, H=Histidine, 
Msoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=fyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










SHIERYKKDLKSWVQGNLTACGRSLFLFDEMDK 

MPPGLMEVLRPFLGSSWWYGTNYRKAIFIFISN 

TGGEQINQVALEAWRSRRDREEELLQELEPVISR 

AVLDNPHHGFSNSGIMEERLLDAVVPFLPLQRHH 

VRHCVLNELAQLGLEPRDEVVQAVLDSTTFFPE 

DEQLFSSNGCKTVASRIAFFL 


3823 


A 


1 


3174 


YGCEKTTEGRffLKNlYRLFSADRKRVETALEAC 

SLPSSRNDSDPQEDFTPEVYRVFLNNLCPRPEIDNI 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVLIEKYEPNNSLARKGQISVDGFM 

RYLSGEENGWSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEMYRQVLLSGCRCVELD 

CWKGRTAEEEPVITHGFTMTTEISFKEVIEAIAEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLEFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLVNYIQPVKFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSSNYMPQLFWNAGCQMVALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIYDGrVANTLSVKIISGQFLSDKKVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEPI 

VFKKWLPTLACLPJAVYEEGGKFIGHRILPVQAI 

RPGYHYICLRNERNQPLTLPAVFVYIEVKDYVPD 

TYADVIEALSNPIRYVNLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVNHTTT 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQTIEELKQQKSFVKLQKKHYKEMKDLVKR 

HHKKTTDLIKEHTTKYNEIQNDYLRRRAALEKS 

AKKDSKKKSEPSSPDHGSSTEQDLAALDAEMTQ 

KLIDLKDKQQQQLLNLRQEQYYSEKYQKREHIK 

LLIQKLTDVAEECQNNQLKKLKEICEKEKKELKK 

KMDKKRQEKITEAKSKDKSQMEEEKTEMIRSYI 

QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKLQVELEQEYQDKFKRLPLEILEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

IPGKEFDTPL 


3824 


A 


1 


426 


1LHWFVHRWSGRNNREKIGVHVGFEEILNMEPY 

CCRETLKSLRPECFIYDLSAVVMHHGKGFGSGH 

YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 

QAYILFYTQRVTENGHSKLLPPELLLGSQHPNED 

ADTSSNEILS 


3825 


A 


3 


364 


GIRAKFPNKIPVVVERYPRETFLPPLDKTKFLVPQ 
ELTMTQFLSIIRSRMVLRATEAFYLLVNNKSLVS 
MSATMAErYRDYKDEDGFVYMTYASQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


1 


1237 


PEKKFERECREAEKAQQSYERLDNDTNATKADV 

EKAKQQLNLRTHMADENKNEYAAQLQNFNGEQ 

HKHFYVVIPQIYKQLQEMDERRTIKLSECYRGFA 

DSERKVIPIISKCLEGMILAAKSVDERRDSQMW 

DSFKSGFEPPGDFPFEDYSQHIYRTISDGTISASKQ 

ESGKMDAKTTVGKAKGKLWLFGKKPKGPALED 

FSHLPPEQRRKKLQQRIDELNRELQKESDQKDAL 

NKMKDVYEKNPQMGDPGSLQPKLAETMNNIDR 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location - 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D^Aspartic Acid, 
E^Glutamic Acid, ^Phenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine. K=Lvsine. L?=Leneine M=Mpthinnin» 
N=Asparagine, P=Proline, Q=Glutamine, R=Arguiine, S=Serine, 
T=Threonine,V=Valine,W=Tryplophan,Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










LRMEIHKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLPAIGHCKAIYPFDGHNEGTLAMK 
EGEVLYIIEEDKGDGWTRARRQNGEEGYVPTSYI 
DVTLEKNSKGS 


3827 


A 


2 


1584 


INPVSSAVNGEAHSSHETRGQNSNALPSVLLELL 

SQSCLIPAMSSYLRNDSVLDMARHVPLYRALLEL 

LRAIASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDIMKVLITGPADTPYANGCFEFDVY 

FPQDYPSSPPLVNLETTGGHSVRFNPNLYNDGKV 

CLSILNTWHGRPEEKWNPQTSSFLQVLVSVQSLI 

LVAEPYFNEPGYERSRGTPSGTQSSREYDGNIRQ 

ATVKWAMLEQIRNPSPCFKEVIHKHFYLKRVEIM 

AQCEEWIADIQQYSSDKRVGRTMSHHAAALKRH 

TAQLREELLRXPCPEGLDPDTDDAPEVCRATTGA 

EETLMHDQVKPSSSKELPSDFQL 


3828 


A 


1415 


845 


PRVPATLVSLDPWHCFPTAGRLAGSTWVPPACT 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 

LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

SEFGIIMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTGDLNDYSFSFFANLH 


3829 


A 


199 


683 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVIEATELKACKPNGKSNPYCEISMGSQSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


RKMMEESGIETTPPGTPPPNPAGLAATAMSSTPV 

PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 

SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 

NPPVSHFPPSTSAPNTLLPAPPSGPPISGFSVGSTY 

DITRGHAGRAPQTPLMPSFSAPSGTGLLPTPITQQ 

ASLTSLAQGTGTTSAITFPEEQEDPRITRGQDEAS 

AGGIWGFIKGVAGNPMVKSVLDKTKHSVESMIT 

TLDPGMAPYIKSGGELDIVVTSNKEVKVAAVRD 

AFQEVFGLAVWGEAGQSNIAPQPVGYAAGLKG 

AQEREDSLRRTGVIHEKQTAVSVENFIAELLPDK 

WFDIGCLWEDPVHGIHLETFTQATPVPLEFVQQ 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TDWHMAFTGMSRRQMIYSAARAIAGMYKQRLP 

PRTV 


3831 


A 


5 


674 


FWTRSAWHEGLQQMKANDPSLQEVNLYNIKNIP 

PTLREFAKALETNTHVKKFSLAATRSNDPVAIAF 

ADMLKVNTTLTSLNffiSHFITGTGILALVEALKEN 

DTLTEDCIDNQRQQLGTAVEMEIAQMLEENSRIL 

KFGYQFTKQGPRTRVAAAITKNNDLAWQKDTQ 

EQTSIWQWSQSIAGFNPQFEVQGQNARSWMEE 

LGKAFHQFVRRELKQTEGKLP 


3832 


A 


164 


782 


EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL " 
RDSGSDQDLDGAGVRASDLEDEESAARGPSQEE 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidlne, 
I=Isoleucine, K=Lysine, L=Leucine, MNMethionine, 
N=Asparaglne, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib)e nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEYNELSRGPTSSP 
CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 
DEEVPEEPAPAVQEDEAEKAGABDDEEKGEGTP 
REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID 
DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLINENEKSDASIIEMACEKEENINQDLKENETV 

MEHTKRHSDPDKSLQDEVSPRRNDIISVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKIVQANKLLQNQEPVNDKRERKLKFKDQLVDL 

EVPPLEDTTTSKNYFENERNMFGKLSQLCISNDF 

GQEDVLLSLTNGSCEENKDRTILVERDGKFELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKKEDSTAKIHAVTHSSTGEPLAYIAQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

YCLSPRQKELQKQLEEKREKLKREEERRKIEEEK 

EKKRENDIVFKAWLQKKREQVLEMRRIQRAKEI 

EDMNSRQENRDPQQAFRLWLKKKHEEQMKERQ 

TEELRKQEECLFFLKGTEGRERAFKQWLRRKRM 

EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 

SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEELSNSGILBCAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

RGEALSEEE1WSLLFLAAEQLLEDLRNDSSDYW 

CPWSALLSAAGSLSFQGRVSHIEAAPFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS 

REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTNSARGKGQDDEVRTLMANGAPFTTDWFS 

KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 

WATERHHRDVVELLDCYGADVHAFSKFDKSAFD 

IALEKNNAEILVILQEAMQNQVNVNPERANPVTD 

PVSMAAPFIFTSGEWNLASLISSTNTKTTSGDPH 

ASTVQFSNSTTSVLATLAALAEASVPLSNSHRAT 

ANTEEIIEGNSVDSSIQQVMGSGGQRVITIVTDGV 

PLGNIQTSIPTGGIGHPFIVTVQDGQQVLTVPAGK 

VAEETVKEEEEEKLPLTKKPRIGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEAIARQQPNGVDFTMVEEVAEVDAVV 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MEDNKENKDHSLERGRASLEFSLKNEVGGLIKA 

LKlFQEKHVNLLHIESRKSKRRNSEFEffVDCDIN 

REQLNDIFHLLKSHTNVLSVNLPDNFTLKEDGME 

TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 

KDNVYRKRRKYFADLAMNYKHGDPIPKVEFTEE 

EKTWGTVFQELNKLYPTHACREYLKNLPLLSKY 

CGYREDNIPQLEDVSNFLKERTGFSIRPVAGYLSP 

RDFLSGLAFRVFHCTQYVRHSSDPFYTPEPDTCH 

ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 

KLATCYFFTVEFGLCKQDGQLRVFGAGLLSSISE 

LKHALSGHAKVKPFDPKITCKQECLITTFQDVYF 

VSESFEDAKEKMREFTKTIKRPFGVKYNPYTRSI 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Aianine OCysteine, 0=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIaIanine, OGIydne, H=Hlstidine, 
Msoleucine, K=Lysine, L=Leucine, M^Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W»Tryptophan, Y^fyrosine, 
" wjmuuffHj — oiup luuun, /— i?ossiDie nucleotide deletion, 
^possible nucleotide Insertion 










QILKDTKSITSAMNELQHDLDVVSDALAKVSRKP 
SI 


3839 


A 


3093 


520 


MVNFTVDQIRAIMDKKANIRNMSVIAHVDHGKS 

TLTDSLVCKAGIIASARAGETRFTDTRKDEQERCI 

TIKSTAISLFYELSENDLNFIKQSKDGAGFLINLID 

SPGHVDFSSEVTAALRVTDGALVWDCVSGVCV 

QTETVLRQAIAERIKPVLMMNKMDRALLELQLE 

PEELYQTFQWVENVNVnSTYGEGESGPMGNIMI 

DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 

AKGEGQLGPAERAKKVEDMMKKLWGDRYFDP 

ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 

uvuNrjvrvcc, i AJM^mJNJ.JJtJ^JLlSliUlUJKiiUKFLLK 

AVMRRWLPAGDALLQMITIHLPSPVTAQKYRCE 

LLYEGPPDDEAAMGKSCDPKGPLMMYISKMVP 

TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 

KKEDLYLKPIQRTILMMGRYVEPIEDVPCGNIVG 

LVGVIXJFLVKTGTITTFEHAHNMRVMKFSVSPV 

VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 

IEESGEHIIAGAGELHLEICLKDLEEDHACIPIKKS 

DPVVSYPJsTVSEESNVLCLSKSPNKHNRLYMKA 

RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 

EWDVAEARKIWCFGPDGTGPNILTDITKGVQYL 

NEIKDSWAGFQWATKEGALCEENMRGVRFDV 

HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 

RLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE 

ESQVAGTPMFWKAYLPVNESFGFTADLRSNTG 

GQAFPQCVFDHWQILPGDPFDNSSRPSQWAETR 

KRKGLKEGIPALDNFLDKL 


3840 


A 


2 


753 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLANIVERLKEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEADIR 

EEKTSWKYQVQTERQRIQTEFDQLRSILNNEEQR 

ELQRLEEEEKKT 




A 


2 


405 


GKAFSCFTYLSQHRRTHMAEKPYECKTCKKAFS 

HFGNLKVHERJHTGEKPYECKECRKAFSWLTCL 

LRHERIHTGKKSYECQQCGKAFTRSRFLRGIffiKT 

HTGEKMHECKECGKALSSLSSLHRHKRTHWRDT 

L 


'3842 


A 


311 


88 


AVLKNMAPMTALGLLDLEDLNLILFLSAGEDFTS 
WSEIMMYILLVFLTLWLLIEMIYCYRKVSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRNSRIDDFVRRVESKATSARCGLWGSGPRRR 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 

PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKKITESVAETAQTIKKSVEEGKIDGIID 

KTIIGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 

NDEETIQQQILALSADKRNFLRDPPAGVQFNFDF 

sj\i jvi i f v al v miai bUblJjOJKMKJ* AL VPKL VKEE 

VFWRNYFYRVSLKQSAQLTALAAQQQAAGKEE 

KSNGREQDLPLAEAVRPKTPPWIKSQLKTQEDE 

EEISTSPGVSEFVSDAFDACNLNQEDLRKEMEQL 

VLDKKQEETAVLEEDSADWEKELQQELQEYEV 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=GIutamic Add, ^Phenylalanine, OGIycine, H-Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asp8ragine, P°Proline, Q=Glntamine, R=Arginine, S=Serine, 
T=Threonine, V=>Valine, W=Tryptophan, Y^yrosine, 
X<°Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










VTESEKRDENWDKEIEKMLQEEN 


3844 


A 


798 


148 


LPPAQIPEAWLLLANWVVLILVPLKDRLIDPLLL 

RCKLLPSALQKMALGMFFGFTSVIVAGVLEMER 

LHYIHHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIGISEIFASIPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVGSLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVWIAGRYERASQGP 

ASHSRFSRDRG 


3845 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYfflGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHTV 

LNIDLAPTILDIAGLDIPA DMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLPvEVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3846 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METryNMLVETGELDNTYTVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTEKETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


1 


1257 


MVFSAVLTAFHTGTSNTTFVVYENTYMNITLPPP 
FQHPDLSPLLRYSFETMAPTGLSSLTVNSTAVPTT 
PAAFKSLNLPLQITLSAIMIFILFVSFLGNLWCLM 
VYQKAAMRSAINILLASLAFADMLLAVLNMPFA 
L VTELTTRWIFGKFFCRV S AMFF WLF VIEGVAILL 
nSIDRFLIIVQRQDKLNPYRAKVLIAVSWATSFCV 
AFPLAVGNPDLQIPSRAPQCVFGYTTNPGYQAYV 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
JNIsoIeucine, K^Lysine, L=Leucine, M=Methionine, i 
N=Asparagine, P=ProIIne, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V«VaIine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










ILISLISFFIPFLVlLYSmGILimRHNALRIHSYPE 

GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 

ILILFAWIVCWAPFTTYSLVATFSKHFYYQHNFF 

EISTWLLWLCYLKSALNPLIYYWRKKFHDACLD 

MMPKSFKFLPQIJGHTKRRIRPSAVYVCGEHRT 

W 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLGITLAVDRS 

NFKTCEESSFCKRQRSIRPGLSPYRALLDSLQLGP 

DSLTVHLIHEVTKVLLVLELQGLQKNMTRFRIDE 

LEPRRPRYRVPDVLVADPPIARLSVSGRDENSVE 

LTMAEGPYKHLTARPFRLDLLEDRSLLLSVNARG 

jujunr cn\^jsj\rtSL. v OK^u^tsjyr^xiUUU/M^fcn i jfJKJU 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYGIPEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PHRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

DYLQGSGETPQTDVRWMSETGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLASKRRKLVAIVDPHIKVD 

SGYRVHEELRNLGLYVKTRDGSDYEGWCWPGS 

AGYPDFTNPTMRAWANMFSYDNYEGSAPNLF 

VWNDMNEPSVFNGPEVTMLKDAQHYGGWEHR 

DVHNIYGLYVHMATADGLRQRSGGMERPFVLA 

RAFFAGSQRFGAVWTGDNTAEWDHLKISIPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

AYQPFFRAHAHLDTGRREPWLLPSQHNDIIRDAL 

GQRYSLLPFAVYTLLYQAHREG1PVMRPLWVQYP 

QDVTTFNIDDQYLLGDALLVHPVSDSGAHGVQV 

YLPGQGEVWYDIQSYQKHHGPQTLYLPVTLSSIP 

WQRGGTIWRWMRVRRSSECMKDDPITLFVALS 

PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 

NTLVSSSADPEGHFETPIWIERVVnGAGKPAAW 

LQTKGSPESRLSFQHDPETSVLVLRKPGINVASD 

WSIHLR 


3849 


A 


1 


1717 


RARNARGCWGVCRSGFSSAVCGAARMEQVAEG 

ARVTAVPVSAADSTEELAEVEEGVGVVGEDNDA 

AARGAEAFGDSEEDGEDVFEVEKILDMKTEGGK 

VLYKVRWKGYTSDDDTWEPEIHLEDCKEVLLEF 

RKmENKAKAVRKDIQRLSLNNDIFEANSDSDQ 

QSETKEDTSPKKXKKKLRQREEKSPDDLKKKKA 

KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 

EELKESKKPKKDEVKETKELKKVKKGEIRDLKT 

KTREDPKJBNRKTKKEKFVESQVESESSVLNDSPF 

PEDDSEGLHSDSREEKQNTKSARERAGQDMGLE 

HGFEKPLDSAMSAEEDTDVRGRRKKKTPRKAED 

TRENRKLENKNAFLEKKTVPKKQRNQDRSKSAA 

ELEKLMPVSAQTPKGRRLSGEERGLWSTDSAEE 

DKETKRl^SKKPK^EVKETKELKKVKKGEIRD 

LKTKTREDPKENRKTKKEKFVESQVESESSVLND 

SPFPEDDSEGLHSDSREEKQNTKSARERAGQDM 

GLEHGFEKPLDSAMSAEEDTDVRGRRKKKTPRK 

AEDTRENRKLENKNAFLEKKTVPKKQRNQDRSK 

SAAELEKLMPVSAQTPKGRRLSGEERGLWSTDS 

AEEDKETKRNESKKPKKDEVKETKELKKVKKGE 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

SCljUClUC 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, F=PI»enylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Me(hionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /"possible nucleotide deletion, 
\=possible nucleotide insertion 










IRDLKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKDAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKWRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTILSRYEGKMETLGENEYFRVF 

MFM.MKKTKQTISLFBCEGKERMYEENSQPRRNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFRITKADA 

AEFWRKAFGEKTIVPWKSFRQALHEVHPISSGLE 

AMALKSTIDLTCNDYISVFEFDIFTRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHDCVTQEQYELYCEMGSTFQLCKICAENDKD 

VKIEPCGHLMCTSCLTSWQESEGQGCPFCRCEIK 

GTEPIWDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPIP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPKI 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA i 

MYNIQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDGYDVPKPPVPAVLARRTLSDISNASSS/FG 

LFVLERDP*PQNVTEGSQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATA\SPQLSSELBNLMSQG 

YSYQDIQKALVIAQNNIEMAKNILREFVSISSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLLILQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYWTSQWNTANEAREVAFDLEIPK 

TAFISDFAVTADGNAFIGDKDKVTAWKQYRKA 

AISGENAGLVRASGRTMEQFTIHLTVNPQSKVTF 

QLTYEEVLKRNHMQYEIVKVKPKQLVHHFEIDV 

DIFEPQGISKLDAQASFLPKELAAQTIKKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANNHFAHFFAPQNLTNMNKNWFV 

IDISGSMRGQKVKQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRGIEILNQVQESLPELSNHASI 

LIMLTDGDPTEGVTDRSQILKNVRNAIRGRFPLY 

NLGFGHNVDFNFLEVMSMENNGRAQRIYEDHD 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQYYEGSEIWAGRIADNKQSSFKADVQA 

HGEGQEFSITCLVDEEEMKKLLRERGHMLENHV 

ERLWAYLTIOELLAKRMKVDREVRANI <?<?OAT R 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 
DSPPLEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 
RVTGVDTDPHFIIHVPQKEDTLCFNINEEPGVILS 
LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, I>Leucine, M-Metnionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=>Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosiue, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LGIANPATDFQLEVTPQNITLNPGFGGPWSWRD 

QAVLRQIX3VVVTINKKRNLVVSVDDGGTF\EVV\ 

LHRVW\KGSS\VHQDFLGLLMCWDKSIGMSSPGR 

KGCWGQ\FFHPIRFLKVS*HPPPGSDPQKAQMPT 

MVVPvNPPGLTVT\RGLQKDYSKDPWHGAEVSC 

WFI\HNNGA*I\TDCAYTDYI\VPDIF 




A 

A 




I ID J 


TQVAEAGRGEGWAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCMX3PJVIW\DF\LTRGIA*NKFSAHIHPVCSLC 

WSRDGHKLVSASTDNTVSQWDVLSGDCDQRFRF 

PSPILKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

otsjiv v t-,r v uuudvi-,vi v v t\&r ussj\sjc 1 1 1 iv-un/un. 

GKILVLKTDSQDLVASFRVTTGTSNTTAIKSIEFA 

RKGSCFLINTADRIIRVYDGREILTCGRDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYTVAGSARQH 

ALYIWEKSIGNLVKILHGTRGELLLDVAWHPVRP 

IIASISSGWSIWAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 










3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGTIWAGLKVQVQPRF 

LWILCFSMEETQGELTSSCGSKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSl^fLVS 

LDLEYKYITKhlLLSEICNVCKIYLSQLQTGEKSKN 

TIHEDTIFRNGLQCKHEFERQERHQMGCVSQMLI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYLI 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQRIHSGVK 

PYECKECGKAFSRVRDLRVHQTIHAGERPYECK 

ECGKAFRLHYQLTEHQR1HTGERPYECKVCGKT 

FRVQRFflSQHQKIHTGVKPYKCNECGKAFSHGS 

YLVQHQKIHTGEKPYECKECGKSFSFHAELARH 

RRIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAFICGYQLTLHLRTHTGEIPYEC 

KECGKTFS SRYHLTQHYRIHTGEKPYICNECGKA 

FRLQGELTRHHRIHTCEKPYECKECGKAFfflSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFKIH 

TGEKPYICNECGKAFRFQTELTQHHR1HTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

KTFSRHYHLTQHHRGHTGEKPYICNECGNAFICS 

YRLTLHQRIHTGELPYECKECGKTFSRRYHLTQH 

FRLHTGEKPYSCKECGNAFRLQAELTRHHTVHTG 

EKPYKCKECGKAFSVNSELTRHHRIHTGEKPYQC 

KECGKAFIRSDQLTLHQ\IOILVR\NPMHNVKRIR 

WPLENAL*QRICNLRNFLFVTEHVGIPFTSCSQFI 

RNYFVC 


3854 


A 


108 


894 


LQSCWVPGEPWPSVGWLSWLKDLPSCEfflSASLS 
AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTI 
DNLSTDDINTSSSISSYANTPASSRKNLDVQTDAE 
KHSQVERNSLWSGDDVKKSDGGSDSGKMEPGS 
KWRRNPSDVSDESDKSTSGKKNPVISQTGSWRR 
GMTAQVGITMPRTKASAPAGALKTPGTGKRPGL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-=Alanlne C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, {^Phenylalanine, G=GIycine, H-Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










S\GPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTIP*LPLSELTV» 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATELPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 

DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 

VGKSSLVLRFVKGQFHEYQESTIGAAFLTQSVCL 

DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAI 

VVYDITNQETFARAKTWVKELQRQASP\SIWGL 

AGNKADLANKRMVEYEEAQAYADDNSLLFMET 

SAKTAMNVNDLFL\AIA*EVAKRVNPQNLG\G\A 

AGRSRGVDLHEQS\QQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAEPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRTIRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRKNVTGILWNLSSSDHLKDRLAKKTPLE\QLT\D 

LGV*APLSGAGGPP\LIQQNASEAEIFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSINHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEVVGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQIVGLYNRLLQ 

RCELNRHTTEAAAGALQNITGG\DPRGPGGLSRL 

ALEQERILNPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKVVVSHLIVEKLPGSVGEKSPPAE 

VLV\NI\1AVFNNLGWLASPI/ALARDLLYFDGLRK 

LIFKKKRDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LIKPEHCTVNVDNSLSIPVIAAELVVRKPSEKGM 

QQKKKTKDLGFRAGKESKTEWRK*GLQDMASQ 

MFALPLK*PVTAAFHDSSMPSSLLQIEMEQLFLE 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMKIPDDPKASFENCMSYRMSLHQP 

KFQTTPEPFHDDIPTENIHLQNL/PILGPRTAVFHG 

LLTEAYKTLKERQRSSLPRKEPIGKTTEAVSGRSS 

SPPRLPERK 


3858 


A 


203 


3469 


SHQEIEQNSAMAPRKRGGRGISFIFCCFRNNDHPE 

ITYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

LVDELDLTDKHREAMFALPAEKKWQIYCSKKK 

DQEENKGATSWPEFYIDQLNSMAARKSLLALEK 

EEEEERSKTIESLKTALRTKPMRFVTRFIDLDGLS 

CILNFLKTMDYETSESRIHTSLIGCIKALM^JNSQG 

RAHVLAHSESINVIAQSLSTENIKTKVAVLEILGA 

VCLVPGGHKKVLQAMLHYQKYASERTRFQTLIN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, OGIycin t, H=HIstidine, 
I=Isoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, SHSerine, 
T=Threonine, V^Valine, W-Tryptophan, Y=Tyrosine, 
X»Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=posstble nucleotide insertion 










DLDKSTGRYRDEVSLKTAIMSFINAVLSQGAGVE 

SLDFRLHLRYEVFLMLGIHPVMDKLRKHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVHIDTKSATQM 

FELTRKRLTHSEAYPHFMSBLHHCLQMPYKRSGN 

TVQYWLLLDRDQQIVIQNDKGQDPDSTPLENFNI 

K1WVRMLVNENE\^QWKEQAEKMRKEHNELQ 

QKLEKKERECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQVKQQVADLTAQLHELSRRAVCASIP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

i KVFKILDLEDLERTFS A YQRQQDFFvTn SNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDEKRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDIDLLEEHKHELDRMAKADRFLFEMSRINH 

YQQRLQSLYFKKKFAERVAEVKPKVEAIRSGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLITIVENKYPSV 

LNLNEELRDIPQAAKVNMTELDKEISTLRSGLKA 

VETELEYQKSQPPQPGDKFVSVVSQFITVASFSFS 

DVEDLLAEAKDLFTBCAVKHFGEEAGKIQPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKRITNQMTDSSRERPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDVIPLLDPYGPAGSDPS 

LEFLVVSEETYRGGMAINRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF 

VTOSDHLGHRAYAPGGPAYQPVVEAFGTDILHK 

DGIINRKVLGSRVFGNKKQLKILTDIMWPnAXLA 

REEMDRAVAEGKRVCVIDAAVLLEAGWQNLVH 

EVWTAVIPETEAVRRIVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHVYLSTICGSRISPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPWRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEBLVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTVVDnSRS 

GEKIPVSV\VMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 

GGHVWRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Pbenylalanine, G=Glycine, SNHistidine, 
Msoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparngine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosiue, 
X=Unknown, *=Stop codon,A=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










EPWLGVENDREELQTCLDCEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

WSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKI^KEVWKFIKKEKVLEDCMEDPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFE)RHPRLDEPLASYIFRQVRAG\Q 

SRLVSAVGYLRLKDDHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 

t-v /-i«r>T Tit mrOT OTTrpr \nri| ■« i i >| \ | cv TT*iT* > /**1T'T T*'1~"'l , \ 7T~> A A 

RGPELEMWSLGVTLYTLWEENPFCELEETVEAA 

MPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDWEALSEEHMEADGHAAVVFGTWDIISRS 

GEKIPVSVWMKRMRQERRLCCWVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

GGHWPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQ1T 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

1 AVJJJSJiJSJNKJiV V V Jvr IJSJVlliS. V ijHUL/ W i&UrJSJ^KJ 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 
KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAG\Q 
SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFTIKLI 
DFGSAAYLERGKLFYTFCGHEYCAPEVLMGNPY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, KpLysine, JU=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q^GIutamine, R=Arginine J S=Serine, 
^Threonine, V=VaIine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEWRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3862 


A 


399 


2069 


TMDRSKRNSIAGFPPRVE\RLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEWKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

WGSFFwMAPEVXRDEPYiN^KADvTSYGIiLCEii 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNSIAGFPPRVE\RLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

WGSPFWMAPEVLRDEPYNEKADVFSYG1ILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEEPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCFSHLQPTLLQ 

RAKPSNFLLDRKKTDKLKKKKKRKRRDSDAPGK 

EGYRGGLLKLEAADPYVETPTSPTLQDIPQAPSD 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMARNDGNFSSLLESIFPS\DDDSWDLV 

TCFCMKPFAGRPMIECNECHTWIHLSCAKIRXSN 

VPEVFVCQKCRDSKFDIRRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLUARRRGRRSMPVSLEDSGEPTSCPATDAETAS 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

RPLKGIQSRLRKKRREEGPAETVGSEASDTVEGV 

LPSKQEPENDQGWSQAGKDDRESKLEGKAAQD 

IKDEEPGDLGRPICPECEGYDPNALYCICRQPHNN 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
(oca Hon 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Hiso"dine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=OVrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLEKNGE 

DYICPNCTILQVQDETHSETADQQEAKWRPGDA 

DGTDCTSIGTTEQKSSEDQGIKGRIEKAANPSGKK ' 

KLKffQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVIEAPGASKCIGPGCCHVAQPDSVYCS 

NDCILKHAAATMKFLSSGKEQKPKPKEKMKMK 

PEKPSLPKCGAQAGIKISSVHKRPAPEKKETTVK 

KAWVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPGSTVGKQPAPRNLVPKKSSFANVAAAT 

PAKKPPSGFKGTEPKRPWLSATPSSGASAARQAG 

PAPAAATAASKKFPGSAALVGAVRKPVVPSVPM 

ASPAPGRLGAMSAAPSQPNSQIRQMRRSLKEIL 

WK/PvFLFFILFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEISLAKLVRLKPEELVSKELSTWKER 

PARSVMESRTKLHNESKKTAPRQEAIPDLEDSPP 

VSDSEEQQESARAVPEKSTAPLLDVFSSMLKDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKLS 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPNVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGVVTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRLSTIWKGFINMQSVABCFVTKAYPVSGCFD 

YLSEDLPDTIHIGGRIAPKTVWDYVGKLKSSVSK 

ELCLIRFHPATEEEEVAY1SLYSYFSSRGRFGVVA 

NNNRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRDLAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQELIGYSRGLWIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

G\LPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERI1AAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAWTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

al<jlsJ<ril J AGPPGEAQEGSAKAERPGLQNMELAPV 

QRKTJEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPWGELVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine C=Cystdne, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=GJycine, H=BSstidine, 
I=IsoIeurine, K=Lysinc, L=Leudne, M=Methionine, 
N=Asparagine, {^Proline, Q=Glutamine, R=Arginine» S=>Serine, 
T=Tbreonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nudeotide insertion 










LKliCLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQWSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKG\LVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 
n A a dc a TnTT\ j\ n Duccr"T7T t \n r^ r rcQn.-\r\rc\r\rr\ 

\ji xrxx ujtx a v^x a » » xjx x lukjoj-fuij x liu x xvuun v x t ?y 

lpafraledrtissdavlqrlpeearhrrvfemv 

ealqehprdpnqiligysrglwiwdlqgsrvly 

hflssqqleniwwqrdgrllvschsdgsycqwp 

vsseaqqpeplrslvpygpfpckaitrilwlttrq 

gnlpftifqggmprasygdrhcisvihdgqqtafd 

ftsrvigftvlteadpaatfddpyalvvlaeeel 

wedlqtagwppvqlpylaslhcsaitcshhvsn 

bplklwepjiaagsrqnahfstmewpidggtsltp 

appqrdllltghedgtvrfwdasgvclrllykl 

stvrvfltdtdpnenlsaqgedewpplrkvgsf 

dpysddprlgiqoflckysgylavagtagqvlv 

lelndeaaeqaveqveadllqdqegyrwkghe 

rlaarsgpvrfepgfqpfvlvqcqppawtslal 

hsewrlvafgtshgfglfdhqqrrqvfvkctlh 

psdqlalegplsrvkslkkslrqsfrrmrrsrvs 

srkrhpagppgeaqegsakaerpglqnmelapv 

qrkiearsaedsftgfvrtlyfadtylkdssrhc 

pslwagtnggtiyafslrvppaerrmdepvrae 

qakeiqlmhrapwgelvldghsvplpeplevah 

dlskspdmqgshqllvvseeqfkvftlpkvsak 

lklkltalegsrvrrvsvahfgsrraedygehh 

lavltnlgdiqvvslpllkpqvryscirredvsgi 

ascvftkygqgfylispseferfslstkg\lveprc 

lvdsaetknhrpgngagpkkapsrarnsgtqsd 

geekqpglvmerallsderaatgwhieppwga 

asamaeqsewlsvqaar 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRP 

GWARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPWSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRWGGFGAASGEVPW 

QVSLKEGSRHFCGATVVGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVKIGLRRWLHP 

LYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCMISGWGNTQEGNATKPELLQKASV 

GIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSGKALYESELADARRVLDETARERARLQIEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 

FHRSEVELAAALSDKRGLESDVAELRAQLAKAE 

DGHAVAKKQLEKETLMRVDLENRCQSLQEELDF 

RKSVFEEEVRETRRRHERRLVEVDSSRQQEYDFK 

MAQALEELRSQHDEQVRLYKLELEQTYQAKLDS 

AKLSSDQNDKAASAAREELKEARMRLESLSYQL 

SGLQKQASAAEDRIRELEEAMAGERDKFRKMLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, 0=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine» HNHistldine, 
I=lsoIeuclne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, PHProline, Q=Glutamine, R=Arginine, S=«Serine, 
^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkaown, *=Stop codon, /^possible nucleotide deletion, 
possible nucleotide insertion 










AKEQEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINAYRKLLEGEEERLKLSPSPSSRVTVSRATSS 

SSGSLSATGRLGRSKRKR\WRWRSPW\QRPKRPG 

HGHGWQRWLPPGPAGLGLGQR\HIEEIDLEGKFV 

QLKNNSDKDQSLGNWtUl^QVLEOEEIAYKF^ 

KYILRAGQMVTVWAAQAGVAHSPPSTLVWKQQ 

SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 

RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 

YVM 


3869 


A 


1 


1942 


RYRAGEPGDGRKDYIRLTPvPGLTLPGRAMFARGS 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLERIMCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVRIFPVTIT\GAI\CEECGKQIGGGDIAVF\ASRASL 

GLLLGQPSCFWCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEIIFSPECTEAEGRHWHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRGAPHRHSMPEL 

GLRSVPEPPPESPGQPNLRPDDSAFGRQSTPRVSF 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRHYQCDAGSGSDSE 

SCSSSPSSSSSESSEDDGFFLGERIPLPPHLCRPMP 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 

IVA 


3870 


A 


2 


3485 


F VWRVF Y VHASCMPPRARS WEGAHAPVGMHV 

AEAHACSSQQQQMPPAQFWMLEWLLHLCAFLS 

TPSFPHWCCCSNPHGSIADKPEEIVPASKPSRAAE 

NMAVEPRVATIKQRPSSRCFPAGSDMNSVYERQ 

GIAVMTPTVPGSPKAPFLGIPRGTMRRQKSIDSRI 

FLSGITEEERQFLAPPMLKFTRSLSMPDTSEDIPPP 

PQSWPSPPPPSPTTYNCPKSPTPRVYGTIKPAFNQ 

NSAAKVSPATRSDTVATMMREKGMYFRRELDR 

YSLDSEDLYSRNAGPQANFRNKRGQMPENPYSE 

VGKIASKAVYVPAKPARRKGMLVKQSNVEDSPE 

KTCSIPIPT1IVKEPSTSSSGKSSQGSSMEIDPQAPE 

PPSQLRPDESLTVSSPFAAAIAGAVRDREKRLEA 

RRNSPAFLSADLGDEHVGLGPPAPRTRPSMFPEE 

GDFADEDSAEQLSSPMPSATPREPENHFVGGAEA 

SAPGEAGRPLNSTSKAQGPESSPAVPSASSGTAG 

PGNYVHPLTGRLLDPSSPLALALSARDRAMKES 

QQGPKGEAPBCADLNKPLYIDTKMRPSLDAGFPT 

VTRQNTRGPLRRQETENKYETDLGRDRKGDDK 

KNMLIDIMDTSQQKSAGLLMVHTVDATKLDNA 

LQEEDEKAEVEMKPDS SPSEVPEGVSETEGALQI 

SAAPEPTTVPGRTIVAVGSMEEAVILPFRIPPPPLA 

o V VLiUEtUr it 1 br Lr rrL.br AIN or UlrlJJJJKAAo V r A 

LSDLVKQKKSDTPQSPSLNSSQPTNSADSKKPAS 

LSNCLPASFLPPPESFDAVADSGIEEVDSRSSSDH 

HLETTSTISTVSSISTLSSEGGENVDTCTVYADGQ 

AFMVDKPPVPPKPKMKPIIHKSNALYQDALVEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, HNffistidine, 
Msoleucine, KpLysine, l/=Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R«Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=pos5ible nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEIKSPILSGPKANVISELNSILQQMNREKL 

AKPGEGLDSPMGAKSASLAPRSPEIMSTISGTRST 

TVTFTVRPGTSQPITLQSRPPDYESRTSGTRRAPS 

PWSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNEI 

DGSHLPNLQKEDLIDLGVmVGHRMNIERALKQ 

LLDR 


3871 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 
KIKEV1EEVANKVSCAMTDEICRLSVLVDEFCSE 

EVNALVLQTQQEEENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGinV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 

NEES 


3872 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEnENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDIWRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 

NEES 


3873 


A 


2944 


2089 


PVCTALTPGRMTDDKDVLRDVWFGRIPTCFTLY 

QDEITEREAEPYYLLLPRVSYLTLVTDKVKKHFQ 

KVMRQEDISEIWFEYEGTPLKWHYPIGLLFDLLA 

SSSALPWNITVHFKSFPEKDLLHCPSKDAIEAHF 

MSCMKEADALKHKSQVINEMQKKDHKQLWMG 

LQNDRFDQFWAINRKLMEYPAEENGFRYIPFRIY 

QTTTERPFIQKLFRPVAADGQLHTLGDLLKEVCP 

SAIDPEDGEKKNQVMfflGIEPMLETPLQWLSEHL 

SYPDNFLHISIIPQPTD 


3874 


A 


776 


366 


QARGAPSSPMCPLPLAAAAVAAPRAPLRLLNRG 

LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 

DEARKIGWGWVKNTSKGTVTGQVQGPEDKVN 

SMKSWLSKVGSPSSRIDRTNFSNEKTISKLEYSNF 

SIRY 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKIPLVFRGHT 

QQDPEVPKSLVSNLRIHCPLLAGSALITFDDPKVA 

EQVLQQKEHTE^IMEECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQIGQFTVPLGGQQVPLRVSPYVNGEIQKAEI 

RSQPVPRSVLVLNIPDILDGPELHDVLEIHFQKPT 
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SEQID 
NO: 


Method 

• 


Predicted 

beginning 

nucleotide 

location 

corresDondine 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D~Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine» 
I=Isoieucine, K^Lysine, IHLeucine, M=Methionine, 
N=Asparagine 1 P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine. V^V aline. W=TrvDtonhan. Y=Tvriwin* 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










IvAJljrVJJD V Cji\L/ IVY x V^VJV^V^VJXj/\ V T 1 oHoLj 


3876 


A 


26 


431 


RMMKCPQALLAIFWLLLSWVSSEDKWQSPLSL 
WHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPT 
FLFMLTSSGIEKKSGRLSSILDBLKELSSILNITATQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCIDPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYISIHNMCAWMIDSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHYI 

LNGSKAFISGAGESDIYVVMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVIFEDCA 

VFVANRIGSEGQGFL1AVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVALCS 

MAKLFATDECFAICNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQILEGSNEVMRDLISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 

SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 

TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 

PQNSSSTEVYRGFWQHGLPST**PFSS*QWPGQH 

TQGCSKLLGKQTTHLPCSTWPA* *PSPSCLTRFR* 

W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 

TESTPSWPRFSSWTSGEDPASPAPAI 


jo/y 


A 






LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 
NTSLCTRDYKITQVLFPLLYTVLFFVGLITNGLA 

DAKLGTGPLRTFVCQVTSVIFYFTMYISISFLGLIT 
IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTMVHLTPEEKSAVTALWGKVNVDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RIMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 

FAPIYVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 

IVTEFNLVCANSWMLDLFQSSVNVGFFIGSMSIG 

Y lADKJr GRKLCLLTT VLINAAAG VLMAISPTYT W 

MLIFRLIQGLVSKAGWLIGYILITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNFFFLLYYWCIPESPRWLISQNKNAEAMRHK 

HIAKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 
LDEPQEQAEGSLTVYVISEHSSLLPQDMMSYIGP 
KRTAVWGIMHREAFNIIGRRJVQVAQAMSLTED 
VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 
LLNPDPKSHDVYWDTFfiAVRRYVOPFT NAT OA A 

i-ii-JlyX UK JLVUllJUf V X VV iyjJU\J/lL V AVIV i v T Lji^r\X-/\Jr\rV 

GNFSVDSQE.YYAMLGVNPRFDSASSSYYLDMH 
SLPHVINPVESRLGSSAASLYPVLNFLLYVPELAH 
SPLYIQDKDGAPVATNAFHSPRWGGIMVYNVDS 
KTYNASVLPVRVEVDMVRVMEVFLAQLRLLFGI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
Hsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamint, R=Arginine, S=Serine, 
T=Threonine, V-=Valine, W=Try ptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLPNSTKKIQ 

FHQELLVLFWKLCDFNKVGQPRGALQGDGEQLP 

Q*PGGPvDSVRLRGVGQSCPSLELSPLGPSPHP*KF 

LFFVLKSSDVLDILVPILFFLNDARADQSRVGLM 

fflGVFBLLLLSGECNFGVRLNKPYSIRVPMDIPVF 

TGTHADLLIVWFHKnTSGHQRLQPLFDCLLTIW 

NVSPYLKSLSMVTANKLLHLLEAFSTTWFLFSAA 

QNHHLWFLLEVFNMIQYQFDGNSNLVYAIIRKR 

SIFHQLANLPTDPPTIHBCALQRRRRTPEPLSRTGS 

QGGAPPwRAPAPLPLQSQAPSRPVWWLLQALTS 

*PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQT1MRLLQVLVPQVEKICIDKGLTDESEILR 

FLQHGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPLIPRLGQHGAQGRIPPL 

NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 

GRAPPRGRDGFPGPEDFGPEENFDASEEAARGRD 

LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SVVKSEASSSPPWTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 
TKSQ1VWCNLGTCQLQRSGPRCLCPNTOTHWYW 
GETCEFNIAKSLVYGIVGAVMAVLLLALIILIILFS 
LSQ\RKRHRPESEGEADFGLENATNNFG\PTLETV 
DSGTELHIQ\RPEMVASTV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 

RQLLRKADGVVLMYDITSQESFAHVRYWLDCL 

QDAGSDGVVILLLGNKMDCEEERQVSVEAGQQL 

AQELGVYFGECSAALGHNILEPWNLARSLRMQ 

EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QNTOITNFSSSWNDGLAFCALLHTYLPAHIPYQEL 

NSQDKRRNFMLAFQAAESVGIKSTLDINEMVRT 

ERPDWQNVMLYVTAlYKYFET 


3889 


A 


1 


1160 


LVVTAITAILAFPNEYTRMSTSEL1SELFNDCGLL 

DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 

WQLALTLILKTVITIFTFGMKIPSGLFIPSMAVGAI 

AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 

CITPGLYAMVGAAACLGGVTRMTVSLVVIMFEL 

TGGLEYIVPLMAAAMTSKWVADALGREGIYDA 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=G)utaraic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleuclne, K=Lysine, L^Leucine, MHVlethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










HDO.NGYPFLEAKEEFAHKTLAMDVMKJP 

LLTVLTQDSmTVEDVETHSETTYSGFPVVVSRES 

QRLVGFVLRRDLHSIENARKKQDGVVSTSnYFTE 

HSPPLPPYTPPTLKLRMLDLSPFTVTDLTPMEIVV 

DIFRKLGLRQCLVTHNGRLLGIITKKDVLKHIAQ 

MANQDPDSILrN 


3890 


A 


1 


387 


SWCWTGIFVLGTTNLRLEGSWYRSLWGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RWYTKLQLKELENEYAINKFINKDKRRRISAAT 
NLSERQVTIWFQNRRVKDKKIVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVIIIPSALDLAST/QDEMVERPLGRL\DK\YA 

ASENHI*PDKMVAPEFASIPLRE\VCDDERDCIAV 

LGKN*PDWADDSEPT\VRAAELEQVPHIALFLFK 

KTRLSmCFFSKFLLPYCGLDTLADQN\NQVRKT 

SQAALL\ALLEQELIERFDVETKVCPVLIELTAPDS 

NDDVKTEAVAIMCKMAPXMVGKDITERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSWGQQAT 

EEMLLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPEIDLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRKELEEMIENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEETISIEKRSDLQDE 

LDINELPNCKINQEDSVPLISDAVENMDSTLHYEH 

NDSDLSNNSSFSPDEERRTKVQDVVPQALLDQY 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR 

QNWHCLRETYETLASDMQWKVRRTLAFSIHELA 

VILGD\QLTAADLVPIFNGFLK*PSMKSRIGVLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSRNWR 

FRAELAEQLILLLELYSPRDVYDYLRPIALNLCAD 

KVSSVRWISYKLVSEMVKKLHAATPPTFGVDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVIEDDCLPM 

DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 

LLEKDYFLASASCHQEAVEQTIMALQMDRDSDV 

KYFASIHPASTKISEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATSAPLRKLSVDLIKTYKHINEV 

YYAKKKRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDYIVRSGERWLERYEIDSLIGKGSFGQWKA 

YDHQTQELVAIKIIKNKKAFLNQAQIELRLLELM 

NQHDTEMKYYIVHLKRHFMFRN\HLCL VFELLS 

YNLYDLLRNTHFRGVSLNLTRKLAQQLCTALLF 

LA1PELSIIHCDLKPENILLCNPKRSAIKIVDFGSS 

CQLGQRIYQYIQSRFYRSPEVLLGTPYDLAIDMW 

SLGCILVEMHTGEPLFSGSNEVCPQEGVDQMNRI 

VbVLOlJrrAAMLJLJvArJ^KKyrbKLFGiJuW ILK 

RTKELRKDYQGPGTRRLQEVLGVQTGGPGGRRA 

GEPGHSPAD\Y\LRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end . 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glotamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nudeotide deletion, 
\=possible nudeotide insertion 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 

QAPASASSLPGTGAQLPPQPRYLGRPPSPTSPPPP 

ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 

RMTGGRPPLPPPDDPATLGPHLGLRGVPQSTAAS 

S 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTDPQTFLHTWVSECRD 


3894 


A 


1120 


136 


SLPLAPAPAVAGPVALCPAGLCPAQPGMPAGPA 
AASGSHPEVGSVLQRSSQPHWPNPWPGAGHLPP 
PAGPFPYNPPAGPGAAAGLA*SPPRSSPTPCSVGP 
QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 

A A n A nripn A n A Tnvrvr nvrvi rr» a ti rr t r»T\riTM\T r»/-i»r> 

rvrvi rvrvjvjrrvmjji"rj-»\j v rr v rt\ w i^i^r JL/or rrr vj i 

HSGPPPAAVSLPPAAAACPVWPPPLPHHPPDLES 

PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 

LLPLPRPPSWPWKPLHSPVAVAGGSFVAGGSV 

LPAPDLDQPRPSGPPAASPTPGPGVAQPPPGSAVL 

PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDLISCLCPPR 

SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 

PLSCSIDFQRLLAHEEETQKRRAKESGMAFTQLT 

FRDVAIEFSQDEWKCLNSTQRTLYRDVMLENYR 

NLVSLDLSRNCVIKELAPQQEGNP/ARSIPHSDIGT 

T*KT*H*RVLLQGNQEKNTRL*LSVER**KKLQQ 

SDYGPKRKSYL*ERPTR*KRYRKQVY*TSA\*LSF 

LPHPHELQQFQAEGKIYECNHVEKSVNHGSSVSP 

PQIISSTIKTHVSNKYGTDFrCSSLLTQEQKSCIRE 

KPYRYIECDKALNHGSHMTVRQVSHSGEKGYKC 

DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

RSFSRNSCLALHRRVHTGEKPYKCYECDKVFSR 

NSCLALHQKTHIGEKPYTCKECGQAFSVRSTLTN 

HQVIHSDK 


3896 


A 


202 


498 


MVQSCSAYGCKNRYDKDKPVSFHKFPLTRPSLC 
KEWEAAVRRKNFKPTKYSSICSEHFTPDCFKREC 
NNKLLKENAVPTIFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG 
GGGPATMHFILLFSRQGKLRLQKWYITLPDKER 
KXITREIVQnLSRGHRTSSFVDWKELKLVYKRYA 
SLYFCCAIE\NQDNELLTLENVHR 


3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRIL 
YLTMFLSSVGFSVVMMSIWPYLQKIDPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHIPASrINKYYMLVARGLLGIG 


3899 


A 


24 


718 


FRGRPGIPEREGKGNHSFVEVARVIVVDLHSRLG 
GAMAERKGTAKVDFLKKIEKEIQQKWDTERVFE 
VNASNLEKQTSKGKYFVTFPYPYMNGRLHLGHT 
FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 
ACADKLKREIELY/GCPPDFPDEEEEEEETSVKTE 
DHJKDKAKGKKSKAA/AKAGSSKYQWGIMKSLG 
LSDEEIVKFSEAEHWLDYFNALAIQDLKRMG 


3900 


A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 
aPCoLbLbaPESPLLPTLLSSKSPAGSAGPTCGCPS 
GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAARE 
RSPPLHDRESHE 


3901 


A 


193 


345 


GEWAVPPAPGGQGVSIPHGPEPGQGSGVHIAPRQ 
GEGSDRTEPLICPKAAP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D*Aspartic Acid, 
E=Glutamic Add, F=Pbenylalanine, OGIydne, H=Histidine, 
Msoleudne, K=Lysine, L=Leuclne, M=Methionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^ryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPLSP 
PGSHAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


NNMRNPHLSSNHYLNLARTETVFARMESVKQRJ 
LAPGKEGLKNFAGKSLGQIYRVLEKKQDTGETIE 
LTEDGKPL* VPERKAPLCDCTCFGLPRRYIIAIMS 
GLGFCISFG 


3904 


A 


732 


1046 


AMSECPL1LYIHKHIDTYSQSYLFNDLFYPVYSGG 
RMVTYEHLREWFGKSEDEHYPLW*VLFGK*YA 
V APNALMFIRFM*NCTFVPKLP* VMDLK* *LQYK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 

PFPLPCSTMPGMMEKGPELLGKNRSANGSAKSP 

AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 

MRVGAEYQARIPEFDPGATKYTDKDNGGMLVW 

SPYHSIPDAKLDEYIA1AKEKHGYNVEQALQMLF 

WHKHNIEKSLADLPNFTPFPDEWTVEDKVLFEQ 

AFSFHGKSFHRIQQMLPDKTIASLVKYYYSWKK 

TRSRTSLMDRQARKLANRHNQGDSDDDVEETHP 

MDGNDSDYDPKKEAKKEGMS 


3906 


A 


2 


513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 
EATSSGKSIDYGFISAILFLVTGILLVIISYIVPREV 
TVDPNTVAAREMERLEKJESARLGAHLDRCVIAG 
LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


ILIMSNCLQNFLKITSTRLLCSRLCQQLRSKRKFF 
GTVPISRLHRRWITGIGLVTPLGVGTHLVWDRLI 
GGESGIVSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLGWRAPLFSRCLAFHSPFILLNTPKLVKTAE 

LPPDRNYVLGAHPHGIMCTGFLCNFSTESNGFSQ 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAVV1MVGGAHEALYSVPGE 

HCLTLQKRKGFVRLALRHGASLVPVYSFGENDIF 

RLKAFATGSWQHWCQLTFKKLMGFSPCIFWGR 

GLFSATSWGLLPFAVPITTV 


3909 


A 


1 


793 


FRAAGRPAAAMGDIPWGLSSWKASPGKVTEAV 

KEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRREDLLIATKLWCTCHKKSLVETACRKSLK 

ALKLNYLDLYLIHWPMGFKPPHPEWIMSCSELSF 

CLSHPRVQDLPLDESNMVPSDTDFLDTWEAME 

DLVITGLVKNIGVSNFNHEQLERLLNKPGLRFKP 

LTNQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPVIKRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMHPJCKVDNRIPJLIENGVAERQRSLFVVVGD 

RGKDQWILHHMLSKATVKARPSVLWCYKKEL 

GFSSHRKKRMRQLQKKIKNGTLNIKQDDPFELFI 

AATNIRYCYYNETHKILGNTFGMCVLQDFEALTP 

NLLARTVETVEGGGLWILLRTMNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 

RYG ADKMAAGuA V AAAPECRLLPYALHK W S SF 

SSTYLPENILVDKPNDQSSRWSSESNYPPQYLILK 

LERPAIVQNITFGKYEKTHVCNLKKFKVFGGMN 

EENMTELLSSGLBCNDYNK^TFTLKHKTOEQMFPC 

RFIKIVPLLSWGPSFNFSIWYVELSGIDDPDIVQPC 



WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

I IdlUUb 111 

peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D^Aspartic Add, 
EHJIutamic Acid, F=Phenylalanine, OGIydnc, H-Histidine, 
I=Isoleucine, K=Lysine, b=Leucine, M=Methionine, 
N^Asparagine, P=Pro!ine, Q-Glutamine, R=Argmine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 

-*» %JUn.u\)WfUj —TjlUfJ tUUUUy / — pUSMUJC IJUCJcuDuc UclcUODj 

\=possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTEAFESLQ 
KKT 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGIG 

LFALAHAAFSAAQHRSYMRLTEKEDESLPIDIVL 

QTLLAFAVTCYGIVHIAGEFKDMDATSELKNKTF 

DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNQDA 

LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKIVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


s A r 


A 
* * 


i 

JL 


*icac 
i j-rj 


LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRH.SVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTBCLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEBCLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDKKKDENKSDDKDGKEVDSS 

rffiKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEErOAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMfflQSAVSKMNP 

GEKEPIHRGTTEVNTOSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTWPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHWGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

olibKCUGaLSRIJSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGlycine, H=Histidtne, 
Msoleucine, K=Lysine, L»Leucine, MNMcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V»VaIine, W=Tryptophan, Y=Tyrosine, 
X»Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMG 

AVLQDEDRLTITRVEDLSDAAnSTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPiEQ 

TSGQTAKDSS VSSIRYLA A VNTGAIKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIG1SEESPLNVLGGLKLKANLKNIEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKlSnSKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, ENAspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, 0=Glycine, H=*Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M-Methionine, 
N-Asparagine, rVProIine, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W-Tryptophan, Y=Tyrosinc, 
XHUnknown, *=Stop codon, /==possiblc nucleotide deletion, 
\=possib!e nucleotide insertion 










MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMfflQSAVSKMNP 

GEKEPfflRGTTEVNTOSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTWPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENEMTKEGGLVDMAKKENDLNAEPNL 

KQHKATVENGKKDGIAVDHWGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

/M/r\T/m T<~m OTVi rrr A nn a t— Twrn^rn^n rvnr?i tat T»/vnn 

vjxvi^xsjl/ v i juor v jvtt.vr.rv* 1 1 1 ooc i iKKfoa v j\uxr o i o 

IEADEGLUGTHSRNNPLHVGAEASECTVFAAAEE 

GGAWTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSWTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTWEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTD1CSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMSTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SBDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATySVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKJEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAVSMMSYLKQPPYG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
FTRSQLDVLEALFAKTRYPDEFMREEVALKINLPE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alaaine C=Cysteine, D=Aspartk Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleudne, K^Lysine, I/=Leudne, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonlne, V=Valine, W=>Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeoti de deletion, 
V=possible nudeotide insertion 










SRVQVWFKNKRAKCRQQQQSGSGTKSRPAKKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLWAKLPCPLHIFSLCVFIEENRLV 
SGSWARDIRSVEETDKSGYR 


3917 


A 


2 


776 


RNIPGRRFRPPGLRRLLKGPHMPREPRGYRTRVP 
ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 
NVQAGGALAPPRHLCGLCSRLHFLKPDLSVRAA 
PSRAGASVMALRKELLKSIWYAFTALDVEKSGK 
VSKSQLRVLSHNLYTVLHIPHDPVALEEHFRDDD 
DGPVSSQGYMPYLNKYILDKVEEGAFVKEHFDE 
LCWTLTAKKNYRADSNGNSMLSNQDAFRLWCL 

T-yv till mpT%T/\mT T> A 1 \TTr\1~ 1 /"*< T~*X 7T T TS~ Y"> "\ / f~1 

FNFLSEDKYPLIMDPDEGEYLLKxYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 
CTGLWQAQRQASRQSQRELGGQVDLFKRRVV 
RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 
YFCNKQ 


3919 


A 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPKKT 
RAMRRRLNMHEENLKTKKQHRKERLYPLRKYA 
AKA 


3920 


A 


1 


654 


RCCRSFVAPLQEKWFGLFFLGAILCLSFSWLFHT 

VYCHSEGVSRLFSKLDYSGIALLIMGSFVPWLYY 

SFYCNPQPCFIYLIVICVLGIAAIIVSQWDMFATPQ 

YRGVRAGVFLGLGLSGIIPTLHYVISEGFLKAATI 

GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 

IWFHSHQLFfflFVVAGAFVHFHGVSNLQEFRFMI 

GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNILDNSKIISEECRKELTALLHHYYPIEID 

PHRWKEKLPHMVEWWTKAHNLLCQQKIQKFQI 

AQVVRESNAMLREGYKTFFNTLYHNNIPLFIFSA 

GIGDILEEHRQMKVFHPNIHrVSNYMDFNEDGFL 

QGFKGQLIHTYNKNSSACENCGYFQQLEGKTNV 

BLLGDSIGDLTMADGVPGVQNILKIGFLNDKVEE 

RRERYMDSYDFVLEKDETLDVVNGLLQHILCQG 

VQLEMQGP 


3922 


A 


2 


164 


GKIYQRAFGGHSLKFGKGVQAHGCCCVADRTG 
HSDuHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVPTWQLKKNR 

RVRESHFLTKLHSLKMLSITPSQLENGKKITTYD 

YRFMVKLAEETDGIIVTNEQIHILMNSSKKLMVK 

DRLLPFTFAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLGIPWDGKAPCQQVLAHL 

AQLTIPSNFTALSFFMGFMDSHRDAIPDYEALVG 

PLHSLLKQKPDWQWDQEHEEAFLALKRALVSAL 

CLMAPNSQLFFRLJlV 1 VSH VAL 1 A1LHQEHSGRK. 

HPIAYTSKPLLPDEESQGPQSGGDSPYAVAWALK 

HFSRCIGDTPVVLDLSYASRTTADPEVREGRRVS 

KAWLIRWSLLVQDKGKRALELALLQGLLGENRL 

LTPAASMPRFFQVLPPFSDLSTFVCIHMSGYCFYR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIaaine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I-Isoleucine, K=Lysine, JL=Leucine, M-Metfaionine, 
N=Asparagine, P=Proline, Q=GIatamine, R=Arginroe, S=$erine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 

HLAAVACGLERFGQSPLPVVFLTHCNWIFSLLWE 

LLPLWRARGFLSSDGAPLPHPSLLSYHSLTSGLSS 

LPFIYRTSYRGSLFAVTVDTLAKQGAQGGGQWW 

SLPKDVPAPTVSPHAMGKRPNLLALQLSDSTLAD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWVVPTQLRRDLIFSVHDIPLGAHQR 

PEETYKKLRLLGWWPGMQEHVKDYCRSCLFCIP 

RNLIGSELKVIESPWPLRSTAPWSNLQIEWGPVT 

ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 

QVLLQHVFARWGVPVRLEAAQGPQFARHVLVS 

LKEFIFLHGKKWAASLPLLHLAFRASSTDATPFK 
VLTGGESRLTEPLWWEMSSANffiGLKMDVFLLQ 
LVGELLELHWRVADKASEKAENRRFKRESQEKE 
WNVGDQVLLLSLPRNGSSAKWVGPFYIGDRLSL 
SLYPJWGFPTPEKLGCIYPSSLMKAFAKSGTPLSF 
KVLEQ 


3924 


A 


1 


1826 


MGSVTVRYFCYGCLFTSATWTVLLFVYFNFSEV 

TQPLKNVPVKGSGPHGPSPKKFYPRFTRGPSRVL 

EPQFKANKIDDVIDSRVEDPEEGHLKFSSELGMIF 

NERDQELRDLGYQKHAFNMLISDRLGYHRDVPD 

TRNAACKEKFYPPDLPAASWICFYNEAFSALLR 

TVHSVroRTPAHLLHEDLVDDDSDFDDLKGELDE 

YVQKYLPGKIKVIRNTKREGLIRGRMIGAAHATG 

EVLVFLDSHCEVNVMWLQPLLAAIREDRHTVGC 

PVIDIISADTLAYSSSPVVRGGFNWGLHFKWDLV 

PLSELGRAEGATAPIKSPTMAGGLFAMNRQYFH 

ELGQYDSGMDIWGGENLEISFRIWMCGGKLF1IP 

CSRVGHFRKRRPYGSPEGQDTMTHNSLRLAHV 

WLDEYKEQYFSLRPDLKTKSYGNISERVELRKKL 

GCKSFKWYLDNVYPEMQISGSHAKPQQPIFVNR 

GPKRPKVLQRGRLYHLQTNKCLVAQGRPSQKG 

GLWLKACDYSDPNQIWIYNEEHELVLNSLLCLD 

MSETRSSDPPRLMKCHGSGGSQQWTFGKNNRLY 

QVSVGQCLRAVDPLGQKGSVAMAICDGSSSQQ 

WHLEG 


3925 


A 


5386 


2897 1 


VRWNSKTECYLSIQTQENFPANLNELVNCrVISSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERIIAYLRDFNEDQKKAIETAYAMVK 

HSPSVAKICLfflGPPGTGKSKTIVGLLYRLLTENQ 

RKGHSDENSNAKIKQNRVLVCAPSNAAVDELM 

KKIILEFKEKCKDKKNPLGNCGDINLVRLGPEKSI 

NSEVLKFSLDSQVNHRMKKELPSHVQAMHKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKIKEVQGRPQKTQSIIILESHIICCT 

LSTSGGLLLESAFRGQGGVPFSCVIVDEAGQSCEI 

ETLTPLIHRCNKLILVGDPKQLPPTVISA1KAQEYG 

YDQSMMARFCRLLEENVEHNMISRLPILQLTVQ 

YRMHPDICLFPSNYVYNRNLKTNRQTEAIRCSSD 

WPFQPYLVFDVGDGSERRDNDSYINVQEIKLVM 

EIIKLIKDKRtCDVSFRMGIITHYKAQKTMIQKDL 

DKEFDRKGPAEVDTVDAFQGRQKDCVIVTCVRA 

NSIQGSIGFLASLQRLNVTITRAKYSLFILGHLRTL 

MENQHWNQLIQDAQKRGAIIKTCDKNYRHDAV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F»Pbenylalanine, Glycine, H-Histidine, 
Msolencine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=ProlJne, Q=Ulutamuie, R«Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=S top codon, /^possible nucleotide deletion, 
\=possf ble nucleotide insertion 










KILKLKPVLQRSLTHPPTIAPEGSRPQGGLPSSKL 

DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 

pvtrnni nnppT t v p m nrRW nnrcT umDrrooopn 
r V rlJUv^ijl^JJr tUjJjJNJUvlOiJa V iSAJOIr L W Urv^r ooJr 

HPGATPPTGEPGFPWHQDLSHVQQPAAWAAL 

RREARAFSEGEQEKCGSETHHTRRNSRWDKRTL 
EQEDSSSKKRKLL 


3926 


A 


99 


284 


MPREDRATWKSNYFLKIIQLLDDYPKRFTVGANN 
VGSKQMQQIRMSLRGKAVVLMGKNTMMR 


3927 


A 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGENWI 
r UDr MLKr 1Kb or rtr N L Y bolLr L 1 Cr air RYC VIIH 
PMSCFSIHKTRCAWACAVVWnSLVAVIPMTFLI 
TST^Tb»SACLDLTSSDELNTIKWYNLILTA\LL 
CLPLVIVTLCYTTIIHTLTHGHAN\DSCLKQKARR 
LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MRLSKTLVDMDMADYSAALDPAYTTLEFENVQ 

VLTMGNDTSPSEGTNLNAPNSLGVSALCAICGDR 

ATGKHYGASSCDGCKGFFRRSVRKNHMYSCRFS 

RQCVVDKDKRNQCRYCRLKKCFRAGMKKEAV 

QNERDRISTRRSSYEDSSLPSINALLQAEVLSRQIT 

SPVSGINGDIRAKKIASIADVCESMKEQLLVLVE 

WAKYIPGFCELPLDDQGALLRAHAGEHLLLGAT 

KRSMVFKDVLLLGNDYIVPRHCPELAEMSRVSIR 

ILDELVLPFQELQIDDNEYAYLKAIEFFDPDAKGL 

SDPGKIKRLRSQVQVSLEDYINDRQYDSRGRFGE 

LLLLLF I LQM 1 Wl^MlbQIQFIKLFGNIAKIDNLLQ 

EMLLGGSPSDAPHAHHPLHPHLMQEHMGTNVIV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

PGASGSEPYKLLPGAVATIVKPLSA1PQPTITKQE 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEVVPTPSDWTKACEAS 

WQWGALTTWNSPPWPANEPSLRELVQGRPAG 

AEKPYICNECGKSFSQWSKLLRHQRIHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 

STNLIKHQRSHTGEKPYKCGECRRAFYRSSDLIQ 

HQATHTGEKPYKCPECGKRFGQNHNLLKHQKIH 

AGEKPYRCTECGKSFIQSSELTQHQRTHTGEKPY 

ECLECGKSFGHSSTLIKHQRTHLREDPFKCPVCG 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINHQRIHRGERPYICADCGKSFIMSSTLIRHQ 

RIHTGEKPYKCSDCGKSFIRSSHLIQHRRTHTGEK 

PYKCPECGKSFSQSSl^ITHVRTHMDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 

OHORTHIGENPYKNAnRT TAHAAPKPPDI P.SPRT 

PFRGNSYPGAAEGRAEAPGQPLKPPEGQEGFSQR 
RGLLSSKTYICSHCGESFLDRSVLLQHQLTHGNE 
KPFLFPDYRIGLGEGAGPSPFLSGKPFKCPECKQS 
FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
add residue of 
peptide 

$CI|UCI1(X 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=AJanine OCysteine, D=Aspartic Add, 
E^Glutamic Add, F=Phenylalamnc, G=Glydne, UNHistidine, 
Msoleudne, K-Lysine, LpLeudne, M=Methionine, 

M^Acnciramno P--Prnlin*» 0=rf^lnt»iiTi!ilf» R=A rtrJnirn* QsS<»rinp 
l^^AopaiHgine} jr^JriOllllv, Vc — OIUUlIllUICj IV rUglUJIlCf kj~oCI I1JC) 

T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EHLRSPLGARPYRCSDCRASFLDRVALTRHQETH 
TQEKPPNPEDPPPEAVTLSTDQEGEGETPTPTESS 
SHGEGQNPKTLVEEKPYLCPECGAGFTEVAALLL 
HRSCHPGVSL 


3930 


A 


513 


273 


KTQETHIYISEHIFFPFLQGFGNLPICMAKTDLSLS 
HQPDKKGVPSDFILPISDVRASIGAGF1YPLVGTG 
SRESPLWL 


3931 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPEREKGPVKEVPGTKGSP 


3932 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPmEKGPVKEVPGTXGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQIPF1SKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVYIRSKNWA 

KVGDLLPHVSSPKIHLQYAKAKEADGRYKEAW 

AYENAKQWQSVIRrYLDHLNNPEKAVNIVRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADIIGSEDTTNEDYQSIALY 

FBGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVAIEMAIETVGQAKDELLTNQLIDHLLGEND 

GMPKDAKYLFRLYMALKQYREAAQTAIIIAREE 

n«I AfJNYRNAHDVT FSMYAFI KSOKIK1PSPMAT 1 

V^O/AVJIN I XVI N AVI ilV V J-jX OlVl A r\ AV O AVAJ.VJLJ. LJJUiYJLrV 1 

NLMILHSYTLVKIHVKNGDHMKGARMLIRVANN 
ISKFPSHIVPILTSTVIECHRAGLBCNSAFSFAAML 
MRPEYRSKIDAKYKKKIEGMVRRPDISEIEEATTP 
CPFCKFLLPESELL 


3934 


A 


334 


1268 


FTRRPELPLTSPKAISVPSPLQGKQHTLVKSCLSVS 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRtFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

TDFfrT'KVVAFMNRLGMMVDLSHVSDAVARRAL 

EVSQAPVIFSHSAARGVCNSARNVPDDILQLLEE j 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 

HIKAWGSKFIGIGGDYDGAGKYRKKTTCKAPW 

RTSSRMSS 


3935 


A 


1 


883 


HETTPAWQSVLLERGWNKFDKQEQNAEDWNL 

YWRTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 

KDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

ILIFSDFKDF1FDDMYIVOKYISNPLLIGRYKCDLR 

IYVCVTGFKPLTIYVYQEGLVRFATEKFDLSNLQ 

NNYAHLTNSSINKSGASYEKIKEVIGHGCKWTLS 

RFFSYLRSWDVDDLLLWKIQHRMVILTILAIAPS 

VPFAANCFELFGFDJXIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPUPKIiYQYCVRYLYYQVTKDVIKEFA 
DDGVKYLELRSTPRRF^ATGMTKKTYVESILEGI 
KQSKQENLDBDV 
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TABLE 7 



SEQIDNO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


0.719 


20 


28 


0.972 


0.920 


21 


23 


0.954 


0.905 


22 


46 


0.955 


0.568 


23 


26 


0.942 


0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


0.584 


27 


17 


0.975 


0.914 


28 


18 


0.980 


0.934 


29 


23 


0.928 


0.718 


30 


26 


0.978 


0.885 


32 


20 


0.946 


0.719 


33 


29 


0.933 


0.671 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 


0.981 


0.942 


47 


25 


0.971 


0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


0.718 


86 | 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.857 




30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.606 


176 


30 


0.968 


0.872 


177 


22 


0.957 


0.791 


192 


43 


0.930 


0.678 
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SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


195 


19 


0.956 


0.860 


202 


.21 


0.982 


0.871 


203 


24 


0.957 


0.870 


207 


23 


0.954 


0.905 


224 


46 


0.955 


0.568 


225 


26 


0.942 


0.654 


228 


45 - 


0.961 


0.839 


231 


28 


0.994 


0.937 


232 


28 


0.993 


0.896 


234 


19 


0.979 


0.942 


235 


19 


0.979 


0.941 


238 


20 


0.987 


0.943 


244 


23 


0.929 


0.683 


250 


34 


0.884 


0.565 


256 


33 


0.934 


0.584 


258 


25 


0.934 


0.729 


259 


22 


0.969 


0.871 


264 


19 


0.952 


0.753 


265 


17 


0.975 


0.914 


266 


17 


0.975 


0.914 


271 


23 


0.974 


0.884 


274 


13 


0.971 


0.834 


275 


18 


0.980 


0.934 


278 


32 


0.958 


0.668 


280 


24 


0.966 


0.881 


281 


24 


0.966 


0.881 


286 


23 


0.928 


0.718 


291 


35 


0.991 


0.824 


293 


27 


0.956 


0.806 


294 


23 


0.952 


0.827 


301 


26 


0.978 


0.885 


316 


20 


0.946 


0.719 


320 


28 


0.978 


0.726 


327 


29 


0.933 


0.671 


331 


48 


0.903 


0.571 


345 


25 


0.996 


0.920 


349 


26 


0.903 


0.579 


351 


24 


0.951 


0.876 


352 


18 


0.944 


0.716 


353 


32 


0.992 


0.854 


354 


27 


0.945 


0.817 


355 


16 


0.922 


0.716 


356 


13 


0.959 


0.818 


357 


23 


0.986 


0.878 


358 


19 


0.904 


0.671 


359 


16 


0.988 


0.951 


360 


15 


0.981 


0.938 


361 


18 


0.944 


0.716 


362 


21 


0.984 


0.869 


363 


40 


0.979 


0.813 


364 


18 


0.883 


0.693 


365 


22 


0.962 


0.908 


366 


22 


0.961 


0.827 


367 


44 


0.941 


0.624 


368 


20 


0.952 


0.791 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 
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SEQIDNO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


372 


28 


0.974 


0.894 


373 


19 


0.972 


0.947 


374 


29 


0.968 


0.785 


375 


19 


0.949 


0.897 


377 


23 


0.962 


0.910 


378 


31 


0.974 


0.895 


379 


26 


0.969 


0.939 


380 


27 


0.945 


0.817 


383 


27 


0.945 


0.817 


384 


25 


0.992 


0.877 


385 


32 


0.983 


0.825 


386 


44 


0.924 


0.564 


387 ' 


26 


0.971 


0.894 


388 


19 


0.989 


0.862 


389 


24 


0.990 


0.947 


390 


34 


0.942 


0.635 


,391 


16 


0.922 


0.716 


394 


19 


0.987 


0.970 


398 


36 


0.992 


0.866 


404 


13 


0.959 


0.818 


417 


23 


0.986 


0.878 | 


421 


19 


0.904 


0.671 


425 


28 


0.971 


0.717 


431 


16 


0.988 


0.951 


452 


18 


0.944 


0.716 


459 


21 


0.991 


0.902 


468 


21 


0.984 


0.869 


478 


40 


0.979 


0.813 


486 


18 


0.883 


0.693 


499 


22 


0.962 


0.908 


501 


19 


0.962 


0.877 


514 


44 


0.941 


0.624 


529 


20 


0.952 


0.791 


533 


39 


0.914 


0.719 


548 


28 


0.957 


0.682 


561 


28 


0.974 


0.894 


562 


28 


0.974 


0.893 


564 


18 


0.949 


0.806 


576 


19 


0.972 


0.947 


584 


29 


0.968 


0.785 


585 


28 


0.973 


0.810 


591 


19 


0.949 


0.897 


592 


24 


0.991 


0.954 


594 


20 


0.985 


0.959 


595 


20 


0.985 


0.959 


612 


23 


0.962 


0.910 


619 


31 


0.974 


0.895 


621 


15 


0.959 


0.795 


633 


26 


0.969 


0.939 


640 


20 


0.949 


0.842 


645 


25 


0.911 


0.759 


684 


25 


0.992 


0.877 


691 


32 


0.983 


0.825 


698 


44 


0.924 


0.564 


700 


19 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 



WO 01/57190 



PCT/US01/04098 





m usiiiojj ui viiu ui 

SjpTml in Aminn AriH 
oigiial ill r\iiiiuu auu 


SCORED 


IV^esisnfi flVTpisn Qr*ns*i*\ 

irIC4tiJC7 {irACAlJ OVUlC/ 


718 


19 


0.989 


0.862 


725 


21 


0.976 


0.851 


728 


33 


0.961 


0.895 


734 


25 


0.963 


0.660 


741 


34 


0.942 


0.635 


744 


19 


0.959 


0.924 


747 


16 


0.922 


0.716 


756 


26 


0.973 


0.864 


767 


22 


0.986 


0.943 


768 


27 


0.916 


0.758 


769 


19 


0.987 


0.970 


770 


22 


0 981 


0.933 


771 


34 


0 993 


0.893 


773 


20 


0.968 


0.939 


774 


21 


0.971 


0.945 


778 


22 


t\ r\ci r 


A Ait 


779 




0 973 


0 846 


781 

/ o i 


23 


0 950 


0 857 


785 


27 


0 916 


0 758 


786 


27 


0 916 


0 758 i 


788 


22 


0 981 


0 933 


793 


22 


0 986 


0 803 


794 




0 897 


0 654 


797 


27 


0 965 

U.7UJ 


0 847 


810 


22 


0 981 

V.70 1 


0 933 


823 


34 


0 993 

\Jt77J 


0 893 


825 


17 


0 962 


0 778 


837 


20 


0 968 


0 939 


844 


25 


0 984 


0 951 


845 


17 


0 919 

V./17 


0 706 


846 


21 


0 971 


0 945 


847 


21 


0 971 

\) .7 1 I 


0 945 


890 


22 


0.986 


0 943 


893- 


24 


0 971 

\J >7 I X 


0.865 


894 


24 


0.971 


0.865 


896 


32 


0 973 


0 846 


899 

V 7 J 


31 


0 982 


0 817 


922 


15 


0.882 


0 706 


924 


21 


0 975 


0 948 


925 


21 


0 927 


0 661 


933 


20 


0.967 


0.906 


960 


20 


0.967 


0.906 


967 


38 


0.970 


0.784 


968 


47 


0.970 


0.557 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 
ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=GIutamic Acid, ^Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V«Valine, 
W=Tryptophan, Y^Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possib!e nucleotide 
insertion 


3955 


A 


235 


1272 


GPREVLAASSLADGSEEQVMAVALVRERDLSFPG 
VGDAVVNPTRWHLPAQPEMLYEGGEGRMETLK 
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SEQ 
ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine, G=Glycine, 
BNHistidine, I^boleucine, K=Lysine, L=Leucine, 
M-Methionine, N=Asparagine, P^Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W-Tryptophan, Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible nucleotide 
insertion 










DKTLQELEELQNDSEAEDQLALESPEVQDLQLERE 

MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 

KLVERCQEQKAKLEKFSSALQPGTLLDLLQVEGM 

KffiEESEAMAEKFLEGEVPLETFLENFSSMRMLSH 

LRRVRVEKLQEVVRKPRASQELAGDAPPPRSPPP 

V/PPSPPGNTPCG*RAAAATISHASLPFALQPIPQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 

Y j 


3956 


A 


821 


385 


SICADRTERVGIFFYIPAGTTDEADVTHP*EGHSYL 

SNHAGIQRSSRP/SHYQGEAVHDNCFTADELQLLT 

YQLCHTYVRCTRSVSIPAPAYYAHLVAFRARYHL 

VDKEHDSAEGSHVSGQSNGRDPQALAKAVQIHQ 

DTLRTMYFA 


3957 


A 


4621 


240 


ELISTFKLLLEKKRSEVMKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPQLKVASKEVDEMMIMIE 

KESVEVAKTEKTVKADETIANEQAMASKAIKDEC 

DADLAGALPILESALAALDTLTAQDITWKSMKSP 

PAGVKLVMEAICILKGIKADKIPDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKDNIPPAYMNIIR 

KNYIPNPDFVPEKIRNASTAAEGLCKWVIAMDSY 

DKVAKWAPKKIKLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQLIGGLGGEKTRWSHTALELGQLYIN 

LTGDILISSGWAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWNIAGLPSDSF 

SIDNGIIIMNARRWPLMIDPQSQANKWIKNMEKA 

NSL Y VIKL SEPD Y VRTLENCIQFGTP VLLENVGEE 

LDPILEPLLLKQTFKQGGSTCIRLGDSHEYAPDFR 

FYITTKLRNPHYLPETSVKVTLLNFMITPEGMQDQ 

LLGrWAQERPDLEEEKQALILQGAENKRQLKEIE 

DKILEVLSSSEGNILEDETAIKILSSSKALANEISQK 

QEVAEETEKKIDTTRMGYRPIAIHSSILFFSLADLA 

NIEPMYQYSLTWFINLFILSffiNSEKSEILAKRLQIL 

KDHFIYSLYVNVCRSLFEKDKLLFSFCLT1NLLLH 

ERAINKAEWRFLLTGGIGLDNPYANPCTWLPQKS 

WDEICRLDDLPAFKTIRREFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVIPM 

LQEFIINRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAMKMLEKAVKEGTWVVLQNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWN1P 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNYGGRVTDDWDRRTLRSILNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKSSDEVVNEVASDDLGKLPNNFDIEAAMRRYPT 

TYTQSMNTVLVQEMGRFNKLLKTIRDSCVNIQJCA 

IKOLAVMSTDLEEVVSSILNVKIPEMWMGKSYPS 

LKPLGSYVNDFLARLKFLQQWYEVGPPPVFWLSG 

FFFTQAFLTGAQQNYARKYTIPIDLLGFDYEVMED 

KEYKHPPEDGVFIHGLFLDGASWNRKIKKLAESH 

PKILYDTVPVMWLKPCKRADIPKRPSYVAPLYKT 
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SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic 
Acid, E=GIutaraic Acid, F=PhenyIalanine, G=Glycine, 
H-Histidine, Msoleudne, K=Lysine, L=Leucine, 
M-Methionine, N=Asparagine,P=Proline, Q=Giutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 

W=TrvntnnVian Y=Tvrn<!in** X— T JnknnwrL *~Ston cndnn 

/=possible nucleotide deletion, V=possible nucleotide 
insertion 










SERRGVLSTTGHSTNFVIA\MTLPSDQPKEHWIGR 
GVALLCQLNS 


3958 


A 

A 


35 


Oft 


n A TWA A l^CVATTJT'TTJXrnQT? V\X7T41?XT\/TV' , k r PT CflPVY 
OAlJMAJvoJsJNrll lJriiNv^oJtUvWriJtuN VlJSJSJrJLol^Jvi is. 

SLKGVDPKFLGNMCFTKKHKKKGLKKMQADSA 
KAVSTCAKAEEALVKPKEVKPBQPKGVSCELN*LA 
YIAYPKFWTCACACIAKGLRLCQPKAKAQDQTK 
AQVQKAQAAAPASVPTQAPKGAQAPTKASG 


3959 


A 


18S3 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPGIPVDPRVR 
PRVRSHLVMYLGITTGSLHKAWSGDSSAHLVEEI 
QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 
ANCSVYESCVDCVLARDPHCAWDPESRTCCLLSA 

PQIIKEVLAVPNSILELPCPHLSALASYYWSHGPAA 
VPEAoa 1 V Y NOoLLLl V ^LHj V uuL Y KJy W A 1 HIN w 
SYPVISYWVDSQDQTLALDPELAGIPREHVKVPLT 
RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 
ILVASPLRALRARGKVQGCETLRPGEKAPLSREQH 
LQSPKECRTSASDVDADNNCLGTEVA 


3960 


A 

A 


1 
1 


4ol 


ova APCT WTcTQT VWAT AFMAV1 T A WJVVTWT A 

SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 
SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 
AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDINCG 
ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ ID NO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


ABO 12308 


Anthocidaris 
crassispina 


B2HC 


4169 


74 


3940 


U10248 


Homo sapiens 


ribosomal protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR01317 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 


4031 


100 


3942 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 



5 

TABLE 10 



SEQ ID 
NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 
224 


3942 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 6.400e-ll 37- 
55 



* Results Include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 
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TABLE 11 



SEQID 
NO: 


PFAM Name 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


Ribosomal_L29e 


Ribosomal L29e protein family 


2.3e-19 


77.8 


3941 


Sema 


Sema domain 


4e-181 


615.1 


3942 


lectin_c 


Lectin C-type domain 


0.086 


-7.1 



TABLE 12 



SEQID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 


3941 


31 


0.985 


0.926 


3942 


21 


0.974 


0.894 


TABLE 13 



SEQID NO: 
of full length 
nucleotide 
sequence 


SEQID 
NO: of full 
length 
peptide 
sequence 


SEQID NO: 
of contig 
nucleotide 
sequence 


SEQID NO: 
of contig 
peptide 
sequence 


Priority Docket 
number 

corresponding SEQ 
ID NO: in priority 
application 


SEQ ID NO: in 
USSN 09/496,914 


3937 


3943 


3949 


3955 


787CIP2G 1 


787 3587 


3938 


3944 


3950 


3956 


787CIP2G 2 


787 3813 


39,39 


3945 


3951 


3957 


787CEP2GJ 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G 4 


787 4887 


3941 


3947 


3953 


3959 


787CIP2G 5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQIDNOS: 




RNA SOURCE 


NAME 




adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


Invitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV001 


3938 3 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938,3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


Invitrogen 


FHR001 


3940 


fetal kidney 


Clontech 


FKD001 


3940 


fetal kidney 


Clontech j 


FKD002 


3940 



WO 01/57190 



PCT/US01/04098 



TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


HYSEQ LIBRARY 
NAME 


SEQIDNOS: 


fetal liver-spleen 


Columbia 

T Tni vprsttv 

Will V VI 91+ J 


FLS001 


3937, 3940 


•fpt*al Iia'Pi*— onlppn 
Icial livoi-opiocu 


Columbia 

w k/1 lull 1/ At* 

University 


FLS002 


3938, 3941 


fiptnl livpr-Tnlppn 


Columbia 
University 


FLS003 


3940 


fetal liver 


Clontech 


FLV004 


3940 


xcuu diiiii 


Tnvrtrofffin 

JXl T III VgVU 


FSK001 


3940-3942 


icial dUXwcii 


BioChain 


FSP001 


3940 


■pptnl Hrairi 
icutl uiaiu 


GIBCO 


HFB001 


3937, 3940-3941 


infant brain 


Columbia 
Universitv 


IB2002 


3937,3939,3941 


?Plllf /V*vtP 

lCUJViA/jrlC 


GIBCO 


LUC001 


3940-3941 




Clontech 


LUC003 


3940-3941 


#CRT 1474 


Clontech 


MEL004 


3940 


lliAiliiiidiy giaiiu 


XXI V1U VgVll 


MMGQO! 


3937, 3940-3941 


IlCUlUJLLai 


Strate&ene 


NTU001 


3937, 3942 


pi Ui>laLC 


Clontech 


PRT001 


3938 


rpftiim 

lcvimxi 


Invitroeen 


REC001 


3940 


oalivsrv oIpitiH 
ocuivaij gicuiu 


Clontech 


SALs03 


3941 


email intpctinp 
alii all UllCoLUlC 


Clontech 


SIN001 


3940 


skeletal muscle 


Clontech 


SKM001 


3940 


spinal cord 


Clontech 


SPC001 


3940 


thymus 


Clontech 


THMc02 


3938 


thyroid gland 


Clontech 


THR001 


3942 


uterus 


Clontech 


UTR001 


3940 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3 949-3 954. 
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11. A composition comprising the polypeptide of claim 10 and a carrier. 



12. An antibody directed against the polypeptide of claim 1 0. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

1 6. A method for detecting the polypeptide of claim 1 0 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

1 9. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 
the group consisting of SEQ ID NO: 1-984; 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof. 

21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format 

27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 



28. A method of treatment comprising adniinistering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 



